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METEORITES. 


By Joun T. CARRINGTON. 


A RECENT inspection of the magnificent private 

collection of meteorites, valued at nearly four 
thousand pounds sterling, and formed by Mr. 
James R. Gregory, of 1, Kelso Place, Kensington, 
London, suggested the thought that the readers of 
* Sc1ence-Gossip’’ may be interested in learning 
more about these mysterious wanderers from the 
unknown. It is probably the finest private collec- 
tion in existence, haying occupied the owner about 
forty y 


ars in assiduous search for meteorites. It 


contains some 550 Specimens, representing upwards 


of goo distinct falls, including types of great rarity. 
An important feature is the representation of many 
of the earlier falls, examples of which are now ex- 


downs. These are supposed by some people to be 
meteorites, as are also belemnites from the oolite 
and lias. They are, however, of terrestrial, not 
uranic, origin. Though there are instances of 
meteorites having fallen during thunderstorms, it 
is only coincidence, and the one has no connection 
with the other. 

Falls of meteorites were recorded in ancient times 
by early writers in Chinese, Hebrew, Greek and 
Roman literature, yet no scientific attempt was 
made to investigate the phenomena until the com- 
mencement of the present century. In fact, even 
then, very few people believed that such visitants 
to our earth came from the sky. They were looked 


Fatt or Ocuansk Mereorire, Russia, AuGuUST 30, 1887. 
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ceedingly difficult to obtain. In the collection are 
whole or portions of 225 stony meteorites, 155 
meteoric irons and 24 siderolites. Before proceed- 
ing further with a description of the Gregory col- 
lection of meteorites, it may be well to give some 
account of what is known of these visitants from 
space. The word meteorite is adopted in most 
European languages for a mineral or metallic mass 
of extra-terrestrial origin that has fallen from space. 
The word aérolite was once generally used in the 
older literature of the subject. Such a mass was 
also very rarely described as a uranolite or a 
bolide. Meteorolite has the same application, but 
is not now often used. The term thunderbolt is 
applied by ignorant peasantry to masses of iron 
pyrites, occurring as crystalline nodules on chalk 
AuG., 1899.—No. 63, Vol. VI. 
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ed to fall. 
upon as the inventions of fertile imaginations. 
When the stones themselves were produced, in 
general appearance they closely resembled other 
stones or masses of metal, and no indication was 
forthcoming that they were not of this world. Even 
when immediately fallen with accompanying noise 
and blaze of light, a stone meteorite may feel to 
the hand intensely cold. This is to be accounted 
for by the fact that they come from the region of 
space, where heat is unknown, excepting from re- 
flected sun rays. Though the outer surface of the 
meteorite is ablaze through the friction of our atmo- 
sphere, the length of time occupied in passing the 
earth’s gaseous envelope is so small that the heat 
is instantly absorbed by the cold mass. It is stated 
on good authority that several persons handled a 


66 


stone which was seen to fall at Dhuramsala, in the 
Punjab. To their great surprise, these people 
found the meteorolite so intensely cold that it was 
unpleasant to handle. This unexpected charac- 
teristic of newly-fallen stones, coupled with their 
apparently unnatural source, led in ancient times 
to much superstition, and a general disbelief in 
their true origin. 

One of the earliest meteorites of which there is 
any record, is reverenced by the Moslems as of 
Divine origin. It is built into the north-eastern 
corner of the wall of the Kaaba at Mecca. This 
stone has been more than once examined by 
specialists in the study of meteorites and _pro- 
nounced to be genuine. It was not until the middle 
and end of the 15th century that we got anything 
like a trustworthy account of the fall of meteor- 
ites. One of the most celebrated fell on the 7th 
of November, 1492, according to a document kept 
in the parish church of Ensisheim in Alsace. It 
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states:—‘‘ A’ singular miracle happened, for be- 
tween 11 and 12 in the forenoon, with a loud crash 
of thunder and a lasting noise heard afar off, there 
fell near the town of Ensisheim a stone weighing 
26olb. It was seen by a child to strike the ground 
in a field near the Canton called Gisgaud, where it 
made a hole of more than 5ft. deep. It was trans- 
ported to the church as a miraculous object. The 
noise was heard so distinctly at Lucerne, Villing. 
and many other places, that in each it was thought 
that some houses had fallen. King Maximilian, 
who was then at Ensisheim, had the stone carried 
to the Castle. After breaking off two pieces, one 
for Duke Sigismund of Austria, and the other for 
himself, the King forbade further damage, and 
ordered the stone to be suspended in the church.”’ 
After deportation for a time to the Library at 
Colmar, this meteorite was returned, and yet hangs 
aboye the choir of the church. 

Still, in the face of this and other apparently 
authentic evidences of mineral masses reaching the 
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earth from space, men of education and such scien- 
tific training as was available, declined to believe in 
meteorites reaching this planet. If, said they, the 
stones did come down at all, they came from some 
volcano, eyen those of the moon being suggested. 

About a hundred and fifty years ago attention 
began to be given to the subject, and since then 
information has been more or less systematically 
collected on the fall of meteorites. Among the 
best known is one that fell at Lucé, in France, on 
September 3rd, 1768. Four years later this was. 
examined by two gentlemen sent by the French 
Academy, who reported that it was a stone which 
had been struck by lightning. 

In 1772, the eminent traveller Pallas had brought 
to his notice a mass of iron weighing about 
1,500lb. This was found on the surface of Mount 
Kemirs, near Abekansk, in Siberia. No iron 
occurs in the neighbourhood. It was stated by the 
Tartars to be ‘‘a holy thing sent from Heayen,” 


MASS, WEIGHING 2,044.8. 


and is now in the Museum at St. Petersburg, being 
known as the Pallas-iron. 

In the Pavilion of the mineral department at the 
British Museum, Cromwell Road, London, is part 
of a mass of iron, weighing 1,z00 lb. It was 
found, in 1783, in the province of Tucuman, in 
South America. The whole bulk from which this 
specimen originated is estimated to have weighed 
no less than 30,o00lb., and seems without doubt 
to have been an immense siderite. In 1794, on 
the 17th June, there was quite a shower of stones 
in the neighbourhood of Siena, in Tuscany. This 
is one of the cases of coincidence with a thunder- 
storm. About a dozen of these were found, but at 
the time were attributed to an eruption of Vesuvius. 

On December 13th, 1795, a stone weighing 
56lb. fell within ten yards from a man who was 
working at Wold Cottage, Thwing, in Yorkshire. 
It buried itself through twelve inches of soil, six 
inches further into the solid chalk. On the evening 
of December toth, 1798, another shower of stones 

a 
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fell at Krakhut, near Benares, in India The 
wonder of the inhabitants was the greater, because 
they came from a perfectly blue sky. 

In 1802, Edward Howard, who had paid some 
ittention to the subject, obtained fragments from 
the stones of Wold Cottage, Benares and Siena, 


ind also of one from Tabor, in Bohemia. He 


space. In 1803, however, entity pin wed 
in Consequence of a great fall of ston in lrance, 
on Tuesday, 26th of April of that year, at l’Aigle, 
in the lepartment of Orne. This was a mpanied 
by a violent series of explosions in a comparatively 
clear sky, so loud as to be heard for seventy-five 
miles around. The eminent physicist Biot, a 


then examined them chemically and 1 neralogi- 
cally, and read a paper on the results before the 
Royal Society, on February 2sth, 1802. This 
appears to have been the first real attempt to scien- 
tifically investigate the question of the origin of 
these fallen stones. With that paper, it may be 
said the scientific Investigation of meteorites com- 
menced. Still, they were considered to be of 
earthly origin, though a German, named Chladni, 
had, -in 1794, stated his belief they came from 
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Member of the French Academy, was sent, at the 
request of that body, by the Minister of the Interior 
to investigate the matter. He was satisfied of 


their celestial origin, and estimated that from t 


thousand to three thousand stones fell in an ell 


of six or seven miles long, by two miles broad. 
Since the issue of Biot’s very exhaustive report on 


this fall, the world of science has accepted tl 


heory of the extra-terrestrial origin of meteorite 


notwithstanding the fact that no element or 
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substance has been found in any of them which is 
not known on this earth. 

Meteorites may roughly be divided into three 
divisions for convenience of arrangement. They 
are :— 

(a) Meteoric stones or meteorites proper; that 
is, a stony mineral mass through which is generally 
disseminated metallic particles of iron, combined 
with about 7 per cent. of nickel. 

(b) Siderolites ; a mixture of stony mineral matter 
and iron in about equal quantities. These sidero- 
lites may be subdivided into (1) what are known as 
Pallasites, types similar to the iron mass described 
by Pallas from Siberia; and (2) when the stony 
matter and metal are more minutely divided. 

(c) Holosiderites, siderites, or iron-masses.—This 
iron also contains about 7 per cent. of nickel. 

The first class (a), meteoric stones, are of many 
varieties from hard mineral combinations to sc®t, 
earthy and friable carbonaceous materials. These 
latter forms are very black in colour, and do not 
contain any iron. Only about a dozen of this type 
of meteorites are known. An uncommon form is 


The causes of the limited records of falls pre- 
vious to the nineteenth century are various. Of 
course, in the olden days the population was sparse 
and ignorant in country districts. This still applies 
to a large portion of the world, and doubtless many 
falls occur at the present time on land and sea, 
which are never noticed. That falls are as frequent 
now is undoubted, for hardly a year passes without 
several being recorded with more or less detail from 
some part of the world. When examining the 
records of falls in connection with the countries 
where they occurred, it will be found that most are 
reported from those where the largest populations 
are spread over them. As an jnstance of what-is 
meant, some little time ago India showed seventy 
records, and North America no less than 212, many 
being comparatively recent; while the whole of 
Africa produced no more than a couple of dozen 
instances. Many of those from America are iron 
masses, and it is a curious fact that few of these 
holosiderites have been seen to fall in any part of 
the world. 

The two most modern British falls are 


From Mercepiras, CHI, 1884. 


From Laurens County, 1857. 
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one of a hard, black, carbonaceous stone, some- 
times containing traces of iron. The second (b) and 
third (c) sections will be described and illustrated a 
little later in this paper. 

Following the above arrangement, meteorites are 
dealt with in chronological order, by the dates of 
their respective falls. They are known by the 
names of the localities where found. It is very 
seldom that a private collector can afford the luxury 
of a whole specimen, having, as a rule, to be satis- 
fied with small pieces, or even microscopic sections 
of some of the rarer types. As may be naturally 
expected, the earlier falls are now most difficult to 


Tepresent in a new collection, and future students 
will have to depend on present collectors for these 
examples. In fact, considering how little was 


known of the subject previous to this century, and 
the small interest taken by scientific collectors in 
these stones, the wonder is that so many have been 
preserved for present study. As a rule they passed 
from the finder into the hands of the local country 
magnate, or clergyman, being of temporary in- 
terest, soon to be forgotten by the next generation. 


one in 1876, at Rowton, near Wellington, in Shrop- 
shire. It fell upon a farm, and having been a mass 
of metal, was claimed as a treasure trove by the 
Duke of Cleveland, who presented it to the British 
Museum. The other was seen in 1881, by a signal- 
man, to strike the embankment of the North- 
Eastern Railway, near Middlesbrough. It is the 
property of that railway company, and is deposited 
in the Newcastle-on-Tyne Museum. 

A feature that strikes one in overlooking, such 
an extensive collection as Mr. Gregory’s, is the 
very shallow incrustation caused by the intense heat 
of air friction. The outer surface in the case of 
stony forms is often blackened to a depth of no 
more than the thickness of the page on which this 
is printed; though sometimes to the depth of a 
20th of an inch, and there are cases where the 
surface is striated and seared by the air in passing 
over the molten surface, showing the exact position 
and direction of the meteorite in falling. The small 
incrustation has already been explained by the very 
short time occupied in passing through the earth’s 
atmospheric envelope. The speed is computed at 
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trom ten miles to fifty miles per second, there thus 
being not sufficient time for the heat to affect the 
whole mass. 

It appears to be doubtful whether meteors be- 
*s at a greater height 


come visible to human e) 
than roo miles above the earth’s surface. The 
majority disappear, being consumed by their fric- 
tion with our atmosphere before reaching twenty- 
five miles above us. If they come nearer they 
generally reach the earth in the form of meteorites. 

Immense numbers of bodies are travelling in 
Space in the same way as are planets and comets 
around the sun. They may be solitary individuals, 
or associated in large “ flocks’’ as are the Leonids 
and Andromeds. The meteor orbit is much ex- 
tended, as in the case of comets. Meteoroids are 
often coincident with the arrival of comets, but 
occur either before or after those celestial bodies. 
These meteoroids, therefore, must not be supposed 
to be the comet’s tail. They form a class in them- 
selves, and are hardly ever known to reach the 
earth’s surface. That meteorites do fall about the 
time of a comet’s contiguity with the earth has 
been known, as instanced in the case of one of rare 
constitution that fell at Mazapil, in Mexico, on 
November 27th, 1885, when Biela’s lost comet was 
due in proximity with the earth. 

Meteorites vary greatly in size, the majority being 
small; that is, from a few grammes to a few pounds 
in weight, and one exceeding roolb. is exceptional. 

_ Still, some of much greater weight are known, there 
being one in the Vienna collection upwards of 
6oolb. in weight. The figure on page 66 is an iron 
mass that passed through Mr. Gregory’s hands that 
weighed no less than 2,o4qglb. It was found at 
Youndegin, in Western Australia, and was even- 
tually purchased for the Vienna collection for a 
sum of £500. 

The holosiderites, or iron masses, occur of much 
larger size than any known stone meteorites. 
Fig. 3 is another of the same fall that was obtained 
by Mr. Gregory. We have all heard of Peary’s 
Greenland mass of meteoric iron weighing about 
100 tons, now on view in the United States. A 
story ran the round of the newspapers a few months 
ago to the effect that one had fallen in South 
Africa that was as large as St. Paul’s Cathedral, in 
London; but no more has been heard of it. 
Already one has been mentioned as having fallen 
in South America that was estimated to weigh 
30,000lb. ‘It is doubtful whether the “ shooting 
stars” which suddenly appear and then almost in- 
stantly “go out,’ are larger than coarse grains of 
sand, or the size of peas at most. 

The constitution of the iron in meteorites is quite 
characteristic and readily identified. It varies 
largely in quantity in different falls, some being 
almost free, and others having minute specks in 
the stony matter. All meteorites containing iron 
have more or less indications of nickel in associa- 
tion. Meteoric iron when cut and polished, and 
then etched with acids, shows some beautiful silvery 
designs, which are known as Widmannstitten 
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figures. The iron unaffected by the acid exhibits 
a number of irregularly parallel bars lying at times 
along the faces of a regular octahedron. We re- 
produce in Figs. 4 and 5 photographs of two of 
these sections, selected from Mr. Gregory's collec- 
tion. This peculiarity of the iron is an unfailing 
test of meteoric origin, 

Other constituents of meteorites and phenomena 
connected with them will be mentioned next month, 
when I propose to conclude with a description of 
the Gregory collection in some detail. 

(Z'o be continued.) 


FLOWERS IN AUGUST. 
By S. ALBERT WEBB. 


Foe the benefit of young students of field-botany, 
I have drawn up a list of a few of the more 
readily examined plants that may generally be found 
blooming in August. These, for the convenience of 
beginners, I have made typical of their respective 
families ; so that a knowledge of their characters will 
lead to the identification of others less common 
or more obscure in the various families. If the 
beginner becomes familiar with the points necessary 
for classifying those mentioned below, he will have 
acquired considerable botanical information, and 
taken the first steps towards a critical knowledge of 
our native plants, and their exotic allies. No 
attempt has been made to enumerate all the flowers 
of August, only characteristic examples being chosen. 
BORAGINEAE: Flowers in a spike. Calyx 5. 
Corolla 5. Stamens 5 on the corella. Ovary superior. 
Forget-me-not (JZyosotis palustris), to be found in 
watery places. Field scorpion-grass — (J/yosofis 
arvensis), in woods, hedges, etc. 

CAMPANULACEAE: Calyx 5. Corolla 5. Stamens 
5, on the ovary. Ovary inferior. | Canterbury-bell 
(Campanula trachelium), in woods, hedges, etc., 
especially on chalky soils. Very rare. Harebell 
(Campanula rotundifolia), common in fields, com- 
mons, and by hedges 

CAPRIFOLIACEAE: Calyx 4 or 5, joined to ovary. 
Corolla 4 or 5 cleft. Stamens 4 or 5 on corolla. 
Ovary inferior. Honeysuckle (Lonicera pericly- 
menum ), growing over hedges, etc. 

CARYOPHYILEAE: Flowers regular. Calyx 4 or 
5. Corolla 4 or 5. Stamens 4 or 5 or more. 
Ovary superior. Bladder campion (St/ene inflata), 
in hedge-rows, fields, chalk-downs, etc. White 
campion (Lychnis vespertina), hedge-rows, clover- 
fields, ete. Pink campion ( Z. diurna ), on hedge-banks 
and other shady places. Corn cockle (Z. githago ), 
to be found in harvest fields. 

CISTINEAE: Flowers regular. Calyx 5, 3 larger 
than the remaining 2. Corolla 5. Stamens numerous. 
Ovary superior. Rock-rose ( Helianthemum vulgare), 
on dry banks, especially on limestone and chalk 
formations. 

CoMPosITAE: Flowers in a head. Calyx o, or 
with pappus. Corolla funnel-shaped, etc., or wanting. 
Stamens 5 on corolla. Ovary inferior. Milfoil 
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(Achillea millefolium), on hedge-banks, waste 
places, etc. Tansy ( 7anacetum vulgare), in waste 
places and by streams. Burdock ( 4ycté2m lappa), in 
hedge-rows, woods, and waste places. Saw-wort 
(Serratula tinctoria), in woods and round bushes. 
Nodding thistle (Carduus nutans), on hills and in 
open ground. Spear-thistle (Cvzécas /anceolatus ), 
on waysides and in pastures. Dwarf thistle (C. 
acaulis), in dry pastures and on chalk-downs. 
Michaelmas daisy (Aster tripoliium ), on salt-marshes. 
Flea-bane (Zyigeron acre), in damp situations, in 
fields, and by roadsides. Corn marigold (Chrysan- 
themum segetum), in cornfields. 

CONVOLVULACEAE: Calyx 5. Corolla 5. 
Stamens 5. Carpels 2 or 3, celled. Convolvulus 
( Convolvalus arvensis ), on cultivated ground. 

CRASSULACEAE: Calyx composed of many sepals 
united. Corolla of many petals inserted to calyx. 
Stamens many. Carpels many. Ovary superior. 
The number of the individual parts does not exceed 
20. Navel-wort ( Cotyledon umbilicus), on rocks and 
walls by the sea, on West of Britain. 

CuCURBITACEAE: Leaves with tendrils and ex- 
stipulate. Calyx 5-cleft. Corolla 5. Stamens 5. 
Ovary inferior, | Common bryony ( 4ryonia dioica), 
trailing in hedges. 

DipsAcEAE: Flowers in heads. Calyx 4. Corolla 
4. Stamens 4 on corolla. Ovary inferior. Devils- 
bits scabious (Scabiosa succisa), meadows and grass 
paths in woods. Field scabious (.Scabiosa arvensis ), 
to be found in cultivated fields and hedgerows, 
especially on chalky lands. Teasel ( Dzpsacus 
sylvestris), on road sides, by river banks, etc. 

ERICACEAE: Exstipulate. Calyx 4 or 5.. Corolla 
4 or 5. Stamens 8 or more. Ovary 4-celled and 
superior. Ling (Calluna vulgaris), on mountains 
and commons. Cross-leaved heath (2yica tetralix ) 
on moorlands, etc. Fine-leaved heath (2. cinerea) 
on damp moors. 

FUMARIACEAE: Flowers irregular. Calyx 2. 
Corolla 4. Stamens 6. Carpels 2. Ovary superior. 
Common fumitory (Fumaria officinalis), on dry 
ground. 

GENTIANEAE: Leaves exstipulate. Calyx 5 
or more. Corolla 5 or more. Stamens 5. Ovary 
superior. Centaury (Zrythraea centaurium), in dry 
sitiiations. This plant is getting rare in Bedfordshire, 
especially near Luton. 

GERANIACEAE: Leaves with stipules. Calyx 5. 
Corolla 5. Stamens 5. Carpels 5. Ovary superior. 
Meadow crane’s-bill ( Geraniam pratense), in moist 
places. Herb-robert (Geranium robertianum), in 
hedge-rows.  Stork’s-bill (Zyvodiam cicutarium ), 
waste places. 

HYPERICEAE: Leaves  exstipulate. Flowers 
yellow. Calyx 5. Corolla 5. Stamens many. 
Carpels 3. Ovary superior. Hairy St. John’s-wort 
(Hypericum hirsutum), around thickets, etc. 

LABIATAE: Flowers irregular. Calyx 5. Corolla 
5. Stamens 4 on corolla. Carpels united into 4- 
celled ovary. Ovary superior. Wood-sage ( 7¢ez- 
crium scorodonia), in hard hedge-rows. Stachys 


( Stachys sylvatica), in nedges, ditches, etc. Calamint 
(Calamintha clinopodium ), in hedges, etc. 

LEGUMINOSAE: Leaves  stipuled. Flowers 
papilionaceous. Calyx 4 or 5. Corolla 5. Stamens 
10 around the ovary (perigynous). Carpel 1. Ovary 
superior. Bird’s-foot trefoil ( Lotus corniculatus ), in 
meadows, banks, etc. Kidney vetch ( Azthyllis 
welneraria), pastures, etc. 

MALVACEAE : Flowers regular. Calyx 5. Corolla 
5. Stamens many. Carpelsmany. Ovary superior. 
Musk mallow (J/alva moschata), in waste places. 
Mallow (JZalwa sylvestris), in waste lands. 

NYMPHAEACEAE: Aquatic. Calyx 4. Petals 
many. Stamens many. Carpels many. Ovary par- 
tiallyinferior. Water Lily (Wymphaea lutea), on ponds. 

ONAGRARIEAE: Flowers regular. Calyx 4. Corolla 
4. Stamens 8. Carpels 4. Ovary inferior. Willow 
herb (Zpzlobzum hersutun), on river banks. 

PAPAVERACEAE: Flowers regular. Calyx 2. 
Corolla 4. Stamens many. Carpels many. Ovary 
superior. Celandine (Chelédontium majus), on old 
walls, etc. Yellow horned-poppy (Glazeczzm luteum), 
on sea shores. 

POLYGONACEAE: Perianth about 5. Stamens 8. 
Carpel 1. Ovary superior. Spotted persicaria 
(Polygonum persicaria), in ditches, on rubbish 
heaps, etc. 

SCROPHULARINAE: Flowers irregular. Calyx 4 
or 5. Corolla 4 or 5. Stamens 4. Carpels 2. 
Ovary superior. Foxglove (Digitalis purpurea), on 
dry banks and woods, pastures, mountain sides, etc. 
Bartsia (Bartsta odontites), by road sides, etc. Mullein 
(Verbascum thapsus), m hedges, etc. Yellow toad-flax 
(Linaria vulgaris), to be found in fields, on railway 
banks, etc. Cow-wheat (Welampyrum pratense) in 
woods. 

41, Rothesay Road, Luton, Beds. « 


BoRINGS IN SUSSEX.—Some interesting notes are 
to hand in regard to borings for water at Ringmer, near 
Lewes, in Sussex. The village is situated on the gault 
clay, which crops out here from beneath the Chalk 
Downs a mileaway. The church is on rising ground, 
which seems to betoken some former inclination of 
the gault layers thereabouts, although in consequence 
of slipping, the columns of the church are bending 
towards the south-east. On the village green, and 
slightly north of the church, a well was sunk by Mr. 
W. F. Martin. Commencing in the gault, a thin but 
remarkable layer of red chalky clay was met with at 
74 feet, having a very close resemblance to the Red 
Chalk of Hunstanton. An attempt will be made to 
trace its outcrop in the neighbourhood. At 100 feet 
an abundantly fossiliferous layer of Belemnites was 
found. At 143 feet the gault became nodular, or as 
the workmen termed it, it was ‘‘nuggety.” Other 
borings have since been made farther north, supplies 
of water being plentiful. One of these, commencing 
in the Lower Greensand, immediately struck hard, 
pale, micaceous sandstone, which gradually changed 
to a dark slaty colour, whilst at 88 feet a green sand 
stone was struck. 
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PALAEARCTIC REGION. 


By HENRY CHARLES LANG, M.D., M.R.C.S., L.R.C.P. Lonp. 


(Continued from page 38.) 


#3 is not my intention to do more than give a few 
superficial observations on the subject of Internal 
Anatomy. 
NERVOUS SYSTEM. 

This in insects generally, is what is called diplo- 
gangliated, that is, it consists of two double longi- 
tudinal cords of nerve substance running along the 
ventral or lower surface of the body. In the lower of 
these the nerve tissue is enlarged at intervals into 
knots or ganglia. In the larvae of Lepidoptera these 
-are distinctly separated into sometimes thirteen, or 
even fourteen pairs. During the pupa state in butter- 
flies, however, some of them become fused, so as to 
form large nerve centres. The gangliated nervous 
system of insects is not to be considered as resembling 
the cerebro-spinal system of vertebrates. Thus the 
cephalic ganglion in the head which supplies the organs 
of sense, is not of such vital importance to the insect 
as the two ganglia that are situated in the thorax, and 
-distribute nerves to the organs of locomotion. It is 
true, the chief nerve centres are situated in this part of 
the body, and that a butterfly may be instantly killed 
by sharp and firm pressure upon the underside of the 
thorax. The four abdominal ganglia give out 
branches for the supply of the digestive and reproduc- 
tive organs. 

VASCULAR SYSTEM. 

This in butterflies is of a very simple character. 
The centre of the circulation is a rudimentary heart 
called the ‘‘ dorsal vessel,” situated on the dorsal 
surface of the abdomen and divided into several 
chambers. It is controlled by muscles attached to 
the abdominal walls, and by their action the blood is 
propelled into the aorta, which is a prolongation of 
the dorsal vessel, having the form of a tube passing 
through the thorax to the head. The blood then 
returns through the lacunae or interspaces of the 
various organs to the abdominal sinus which 
surrounds the dorsal vessel and thence into the vessel 
itself through special valvular openings. There are, 
in insects, neither arteries, capillaries, nor veins, in 
the true sense of the words, and the blood is cold, 
colourless and not corpusculated. As above stated, it 
is usually held that in butterflies the nervures of the 
wings convey the blood to those appendages, until 
they are fully unfolded after the emergence of the 
insect from the pupa. Circulation through these then 
-ceases, the texture of the wings becoming dry and non- 
vascular. The nervuresthen perform the functions of 
air-tubes. 

RESPIRATION, 

The respiratory system in butterflies consists of a 
number of tubes called tracheae, ramifying through 
all parts of the body and communicating with the 


external air by means of apertures in the lateral 
regions of the integument. These apertures are 
called spiracles. The tracheae, besides performing 
the function of respiration, form a kind of endo- 
skeleton and bind together the soft parts after the 
manner of ligaments. 

DIGESTIVE SYSTEM. 

This consists of the pharynx which is attached to the 
organs ofthe mouth. It narrows into a gullet or oeso- 
phagus, which passes through the first segments of the 
body and is dilated into a stomach or crop. Posterior to 
this is the intestine. This is situated in the abdomen 
and convoluted, and though of considerable length, it 
is simple in character and terminates without much 
change of structure at the anal orifice. 

REPRODUCTION 
takes place by means of eggs which are laid by the 
female on suitable food plants, either singly or in 
batches. Butterflies are never hatched before leaving 
the body, as is the case in some insects. Partheno- 
genesis is unknown amongst butterflies, though it is 
found occasionally in some Heterocera. 
THE Eacs. 

The ova of butterflies are very various in shape, 
and occasionally present some striking forms. The 
surface is sometimes smooth, but more often as it 
were sculptured with various patterns in the shape of 
ribs, network, flutes or stripes. The egg state is the 
first stage of butterfly-life, and its duration varies 
with season and latitude. When the contained 
embryo reaches its full development, it escapes from 
the eggshell as a larva or caterpillar; this forms the 
second stage of existence. ‘ 

CATERPILLARS. 

The larva may be said to contain all the essential 
parts ofa butterfly, except the wings and the fully de- 
veloped generative organs ; but the internal anatomy 
becomes greatly modified in subsequent stages. 
Although butterflies in their perfect state are 
haustellate or sucking insects; as larvae they are 
furnished with mandibles or jaws for biting and 
tearing. Beneath these are the maxillae, which are 
soft and useless, except as prehensile organs. Other 
organs situated in the head are the maxillary and 
labial palpi and a structure called a spinneret, from 
which the silk is produced by the larva in constructing 
webs, as in the case of the black-veined white 
butterfly Aporta crataeg?, or in the construction of the 
girths or integuments of silk which are required on 
entering on the pupa state. Around the mouth are 
arranged the simple eyes or ocelli, usually to the 
number of six, which form the organ of vision in the 
larval state. Posteriorly to the head the body of the 
larva consists of twelve segments, The three 
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anterior segments that correspond to the thorax of 
the perfect insect are each furished with a 
pair of legs, three-jointed and clawed. These are 
called ‘‘true legs.” Besides these, on the posterior 
segments, are several pairs of fleshy legs called 
pro-legs, and a pair of claspers on the last segment. 

The chief function performed by the larva is feeding, 
and growth is very rapid. Consequent upon this 
is a periodical moulting or change of integument, until 
the pupa stage is reached. 

The larvae of the different families of butterflies are 
variously shaped. Some are cylindrical as in the 
Papilionidae, Pieridae, Nymphalidae and Danaidae. 
Others are onisciform or woodlouse-shaped, as in 
Erycinidae and Lycaenidae, limaciform or slug- 
shaped, as in Apaturidae, pisciform in Satyridae, 
and fuciform as in Hesperidae. 

On the surface they are mostly but not always 
smooth in Papilionidae, Pieridae, Danaidae, Satyridae, 
and Hesperidae. In Nymphalidae they are generally 
spiny or furnished with tubercular projections. 

Many of the larvae of Papilionidae have retractile 


condition of growth being suspended. Movement is- 


very limited, entirely segmental, and never loco- 
motive; the legs being concealed beneath the 
integument. During the pupa stage the various 
parts of the imago or perfect insect are undergoing 
development. Towards the end of this condition the 
markings and even coloration of the wings of the 


butterfly, may often be traced through the wings. 


cases, which occupy the lateral regions of the thorax. 
The pupa sometimes assumes an upright position, 
being affixed to the stem of a plant or other object by 
girths of silk. Others are attached by the posterior 
abdominal segment, and therefore hang head down- 
wards. Some again are encased ina slight cocoon 


of sill, somewhat after the manner of moths. Guénée 


divided the butterflies into three divisions in accord- 
ance with these various methods of pupation, and in 


my former work on the Butterflies of Europe I have 


adopted his method, which is as follows :— 

I. Succrneri.—Pupa upright with a thoracic 
girth. _ Papilionidae, Pieridae, Lycaenidae, and) 
Erycinidae. 


FiG.3. Fic.+ 


Vanessa urticae.—STAGES IN TRANSFORMATION FROM LARVA TO Pupa. 


horn-like processes attached to the head as in Pagzlio 
machaon and P. podalirius, Parnassius apollo, etc. 
In the Apaturidae there are somewhat similar 
appendages, which however are not retractile like 
those of the former family. In Danazs there are 
three pairs of filiform appendages, two anterior and 
one on the posterior segment. The colours of the 
larvae of butterflies are probably protective. They 
are mostly green, brown or black, in various shades. 
No palaearctic butterfly larvae that are known, are 
distinctly hairy, as is the case in many moths. 

In their habits they are sometimes gregarious, 
notably so in the case of Aforia crataeg?, where they 
live under the protection of a common web. Some 
of the comrhon Vanessae, such as 7. zo and V. 
urticae, furnish familiar examples of gregarious 
larvae. Often they are solitary. This difference in 
habit depends on whether the eggs are laid singly or 
in groups. 

CHRYSALIS. 

The third stage is that of the pupa or nymph, 
ushered in by the last change of the larval integu- 
ments. It is in butterflies always a stage of almost 
complete quiescence, the function of feeding and the 


II. SuspENs!.—Pupa suspended. Libytheidae,, 
Apaturidae, Nymphalidae, Danaidae, Satyridae. 

IIl. InvoLutTi.—Pupa enclosed in a slight cocoon. 
Hesperidae. 

Some of the Satyridae form an exception ingroupIL.,. 
burying themselves at the roots of plants. Zhazs,. 
Parnassius, and Zegris, are also peculiar in their 
pupation. 

In shape the pupae are sometimes smooth and 
sometimes angulated in outline, more commonly the 
latter, especially in Pieridae and Nymphalidae. In 
Danaidae, they have a peculiar appearance of antero- 
posterior flattening. The colour of the pupae of 
butterflies is probably for the most part protective, 
being generally either grey, green, or brown, some- 
times they are speckled, as in many Pieridae. 
Occasionally the eggs are decorated with beautiful. 
metallic golden markings, as in Vanessa, Argynnis,. 
Danais, etc. - It was this peculiarity which a century 
ago obtained for them the name of ‘‘aurelia,” and, 
consequently, collectors of butterflies were called 
“aurelians.” Hence also the word ‘‘ chrysalis,” 
so commonly applied to the pupa state of a lepidop- 
terous insect. 
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Amepest the recent additions are three Lion Cubs, presented by 
C. A. Osborne, Esq., and two Ivory Gulls from Spitzbergen, 
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THe COLLECTION. 

In forming a collection of the Palaearctic butterflies 
it is evident that the process must be very gradual, 
and one that requires much perseverance and 
patience. There are two ways in which specimens 
may be acquired. First and best by actual capture, 
and secondly by purchase or exchange. It is the 
fashion with some people to disparage the latter 
method. I have met with those who make it their 
boast that they have nothing in their collections but 
what they themselves have taken. This mode of 
action is both unreasonable and unscientific. We 
-can learn ten times more from the examination of an 
actual example of a species, than from the most 
accurate description or figure, but there are few if 
any who could even in a life-time hope to compass as 
-collectors, the entire Palaearctic Region. Therefore, use 
every available and legitimate opportunity of acquiring 
specimens as long as care is taken to stop short of 
extravagance in the way of purchase. Many species, 
such as those from Central Asia and other places 
remote and difficult of access, cannot be expected at 
a small price. It is best, however, to obtain 
these direct from scjentific dealers like Dr. Stau- 
dinger, of Dresden, or Herr Heyne, of Leipzic. 
It must ever be remembered that a collection 
-of insects is not formed for the mere purpose of amassing 
a certain number of specimens, as is the aim of many 
collectors of postage stamps and other objects ; but is 
to be undertaken in a scientific spirit and for the 
furtherance of zoological observation, for the education 
of ourselves or of others. Our endeavour should be, 
therefore, to do the best we can according to our 
opportunities, to further this end, but always 
remembering, that a collection is after all, an index 
to guide us in the pursuit of knowledge. 


As regards exchange of specimens, for my own part 
T hold that collectors if they would be true entomo- 
logists should always be ready to assist one another 
without any mercenary or commercial spirit; and 
without laying down any hard and fast terms with 
respect to mutual help. 

Collecting one’s own specimens is of course by far 
the most satisfactory way of making a collection, but 
if we cannot go to those portions of the Palaearctic 
Region which are of difficult access, let us make the 
most of the opportunities we have. By doing ‘‘ the 
work that’s nearest,” we may often be of more use to 
the cause of science, than by accumulating a series of 
Specimens when we have not opportunity of observing 
their natural state, or studying the life history. 


In visiting new localities let all the species 
observed be carefully noted, and the data 
entered in writing in a note-book. This should 
he accompanied by date of capture and_ locality. 
It is important to remember that because a particular 
Species is common, oreven abundant, in a given locality, 
it does not follow we are going to find it equally 
common, or at all, in other places. Again, we must 
not pass over species, because they happen to be 
common in England, when collecting in foreign 


places, as some of our familiar species often exhibit 
remarkable modifications in accordance with their 
surroundings. 

It is advisable not to preserve damaged specimens. 
In collecting, if it is found a specimen is faded, or 
chipped in the wing, at once let it have its freedom. 
Such specimens are unsightly in a collection, and 
killing them is mere wantonness. We should not, 
except in the case of the greatest rarities, admit into 
the collection such specimens as are damaged in the 
wings. The cilia or marginal fringes ought to be 
perfect, nor should there be wanting either or both 
antennae. Indeed a specimen in which any of the 
legs are absent cannot be considered perfect. 

Directly the specimen is netted it should be killed. 
In the case of butterflies, I believe that the old- 
fashioned method of applying pressure by the finger 
and thumb to the thorax, is by far preferable to the 
use of killing bottles or any other method, only it 
requires care and practice. The specimen should 
then be pinned at once, and if possible ‘ set” 
as soon as convenient, before it is dry. If this 
cannot be done, it should be firmly pinned in a 
suitable store box until it can be relaxed, and 
set. As regards preserving specimens in paper 
envelopes, I am now of the opinion that such a 
method is very undesirable unless there is no other 
alternative, as may happen from the want of proper 
boxes or pins. At one time I was an advocate for 
this mode of preservation; but from experience I 
find that specimens so treated are very liable to get 
broken and in any case the bodies must lose their 
natural roundness and become flattened. Again, a 
specimen placed in a paper envelope may not be 
really dead at the time of being enclosed. This is 
very undesirable, first on the ground of humanity, and 
secondly because it may struggle for freedom and so 
be spoilt. : 

SETTING. 

This is of course a matter of taste, but I venture to 
say that much more than taste is involved in setting 
specimens. 

The commonly received English method of low 
setting is completely at variance with that used on 
the Continent of Europe, and in forming a palaearctic 
collection involves much trouble and time in resetting 
specimens. The Continental way of setting on high 
pins of German or Austrian manufacture, which may 
be easily obtained in London or elsewhere, is to be pre- 
ferred. The specimen should be set half way up the pin 
upon a flat board, When this is properlygdone, with 
uniform care, the appearance of the collection will be 
sufficient evidence of the superiority of this method. 
Added to this, specimens so set, especially after being 
relaxed, are not so liable to ‘‘ spring ” and are less in 
danger of being attacked by mites than those set in 
accordance with the common English method. 

In the above remarks I have alluded only to col- 
lecting butterflies in the imaginal or perfect state 
because this is, as a rule, the only method that can be 


employed. Whenever practicable an insect should be 
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sought for in its earlier stages, on its proper food 
plant. This can be more often and more easily 
accomplished than is commonly imagined, and besides 
the procuring of good specimens of the perfect insect, 
many useful and practical results may reward those 
who take the trouble thus to investigate the life 
history of species. Many problems respecting the 
value of varietal forms and aberrations may be solved 


by rearing butterflies. As an example of this I will! 
conclude by instancing the case of Zhazs medesicaste 


var. honoratz?. This was once gravely considered a- 


possible species, but Mr. Nicholson and others who 


have reared numbers of the larvae of 7. medestcaste: 


have proved hovoratz7 to be devoid of specific value. 


(To be continued.) 


COLLECTION AND PREPARATION OF FORAMINIFERA. 


By ARTHUR EARLAND. 


(Continued fron page 54.) 


HE Gault of Folkestone is one of the richest fossil 
formations as regards variety of foraminifera, but 
the various Zones into which it has been divided vary 
greatly in the nature and numbers of their foraminifera, 
the Upper Zones being the richest. Without geolo- 
gical knowledge or a competent adviser, the collection 
of fossil clays is always more or less of a speculation, 
but speaking generally the greatest number of forami- 
nifera will be found in the neighbourhood of sandy 
partings or pockets in the clay. 

While the Gault is more or less foraminiferous, 
through the whole of its thickness, the London Clay 
is practically destitute of them. Personally I have 
never succeeded in obtaining foraminifera from the 
London Clay, although I have washed material from 
a number of localities. There is, however, a well- 
defined Zone running under London in which they 
may be found, and possibly some readers may be 
more fortunate. At any rate, the Excavations now 
being made for the construction of the new railways 
offer an opportunity such as may not occur again, for 
procuring material from this formation. 

Some of the harder shales and softer limestones 
and chalks which resist disintegration with water only, 
may be broken down by the crystallisation of some 
salt which has been absorbed in a fluid state. The 
best salt for this purpose is acetate of soda, but good 
results can be obtained with common washing soda. 
The material is first broken up into small pellets not 
larger than a hazel nut. These after being thoroughly 
dried are dropped into a boiling saturated solution of 
the salt, which after boiling for a few minutes to 
allow of penetration, is set aside to cool. During the 
cooling process the salt crystallises, splitting off the 
outside layer of each lump in the act. On warming, 
the soda dissolves again in its own water of crystalli- 
sation, and the crystallisation is repeated over and 
over again, until the lumps are broken up. The 
resulting mud is then cleaned in the usual manner. 

In the Upper Chalk strata the chalk powder 
obtainable from the interior of hollow flints yields 
very fine foraminifera, often in the most perfect state 
of preservation, though occasionally chalcedonised. 
The small spherical flints which are common in some 
localities yield the best supply of this chalk powder. 

A few hints in conclusion as to the treatment of the 
cleaned material. Sift the cleaned material into as 
many different grades as possible; as it greatly 


facilitates the tedious work of picking over material 
if all the grains are approximately of the same size. 
Keep the material in bottles or tubes, tightly corked. 
and in a dry place. If kept in pill boxes, mould 
will form on it sooner or later. Label every tube with 
locality, etc., and never trust for this to memory. 

The foraminifera are best picked out with a fine: 
sable brush moistened by drawing through the lips. 
They can either be mounted when picked out, or 
transferred to covered cells, until required for mount- 
ing. A short bristle lashed to the brush handle is. 
useful for turning over material on the tray; but it 
should not be used for picking out specimens as they 
are liable to drop off in transit. 

For spread slides a thin solution of shellac is the: 
best fixative. It is applied by means of the turntable, 
and the forams must be placed on at once, before it 
hardens. For mounting selected specimens I use gum 
tragacanth, which is much superior to gum arabic, 
as it dries without glaze and is not so subject 
to the variations of moisture in the air, as is gum. 
arabic. The gum should be made from the finest 
powdered gum tragacanth, dissolved in distilled 
water. The powdered gum should be covered with 
spirits of wine before the water is added. The spirit 
keeps the particles apart and facilitates its solution. 
A crystal of thymol, added to the spirit, will preserve’ 
the gum from mould, or a few drops of clove or cassia 
oil will answer the same purpose. The gum should 
be of the consistency of thick honey, and it need not 
be spared in the mounting process, as it contracts and 
becomes almost invisible in drying. A little of the 
same gum diluted down to a clear liquid with distilled 
water can be used for holding foraminifera in position, 
when mounted in balsam. If carefully dried, the 
gum will not show in balsam. 

Many fossil foraminifera and occasional specimens: 
of recent origin may be found having the interior of 
the chambers filled with a mineral, pyrites or glau- 
conite, thus furnishing perfect casts of the sarcode 
body of the animal. The cast can be obtained by” 
slowly dissolving the calcareous shell of the foram by 
means of dilute nitric acid, so weak as to be only 
faintly acid to the taste. The casts can be removed, 
with a pipette and mounted opaque in the ordinary: 
way. 

28, Glenwood Road, 

Catford, S.E. 
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ARMATURE OF HELICOID LANDSHELLS 


AND NEW SPECIE 


By G. K. 


S OF PLECTOPYLIS. 


Gupg, F¥.Z.S. 


(Continued from page 17.) 


Plectopylis (Sykesia) caliginosa (figs. 100a-e) from 
Ambagamuwa, Ceylon, was deseribed and figured by 
Mr. Sykes, in the ‘‘ Proceedings of the Malacological 
Society of London,” iii. (1898), p. 72, t. 5, ff. 21, 22. 
The shell is lenticular, narrowly umbilicated, ochreous 
corneous, opaque, very finely and regularly ribbed, 
the ribs being rather more prominent above than 
below ; it is acutely keeled at the periphery, with a 
raised spiral line above the keel, quite close to it, as 
far as the apical whorl. The spire is conical, the apex 
obtuse, the suture impressed. There are five very 
slowly increasing whorls, flattened above, tumid 
below, the last scarcely wider than the penultimate, 
not descending in front. The aperture is almost 
vertical, lunate, and the peristome simple, acute. The 
parietal armature consists of two simple, sub-vertical 
plates which are somewhat thickened and truncate at 
the lower, and attenuated at the upper extremities ; 
these plates are separated by a distance of a quarter 
of a whorl, and the posterior one is the stronger (see 
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Fig. 100.—Plectopylis caliginosa. 


fig. 100d, which shows the parietal wall with its two 
plates). The palatal armature is in two vertical 
series: the anterior series consists of an obliquely as- 
cending short quadrate tooth near the periphery, and 
below this an obliquely descending lamelliform tooth, 
with a slight, horizontally elongated denticle below 
its posterior extremity ; the posterior series is similar 
to the anterior one, but the teeth are stronger and 
thicker in the former, while there is in addition a 
horizontally elongated denticle on the anterior side of 
the upper tooth. The specimen shown in figs. 
100a-c measures 6 millimetres in diameter, alt. 3 
millimetres, and is in the collection of Mr. Ponsonby. 
The armatures are figured from the type specimen in 
the collection of Mr. Sykes, who kindly permitted me 
to open the shell for the examination of the armature. 

Plectopylis (Sykesia) clathratula, var. compressa, 
(figs. 1ota-c) was described and figured by Mr. 
Sykes in the ‘‘ Proceedings of the Malacological 


Society,” iii. (1898), p. 72, t., 5, ff. 13, 14. It 


differs from the type in being more elevated, in the 
more convex spire and the narrower umbilicus, while 
the raised ribs are scarcely visible. The armature is 


Tig. ro1.—Plectopylis clathratula var compressa. 


similar to that of the type. The specimen figured is 
in Mr. Ponsonby’s collection; it measures 5 milli- 
metres in diameter, altitude 2°5 millimetres. 
Plectopylis frangotst (figs. 102a-e) from Déo-ma- 
Phuc, Tonkin, was described and figured by Dr. H. 
Fischer, in the ‘‘ Journal de Conchyliologie, xlvi. 
(1898), pp. 214-218, ff. 1, 3, 4 (part published March, 
1899). The shell is dextral, deeply and widely um- 
bilicated, corneous, striated, and decussated with 
microscopic spiral lines above, which become obsolete 
at the periphery, the lower surface smooth and a 
little shining. The spire is depressed, conical, the 
apex prominent and the suture distinctly impressed. 
There are 7} whorls, which increase slowly and regu- 
larly, and are somewhat flattened above and tumid 
below. The last whorl is at first gbsoletely keeled 
above the periphery and angulated ,at the umbilical 
region near the parietal callus; it descends shortly 
and suddenly in front. The aperture is a little 
oblique, subcircular ; the peristome white, a little 
thickened and reflexed, its margins united by a 
parietal callus. The parietal armature is composed of 
two strong, obliquely divergent, transverse plates, the 
anterior one shorter, rounded at the upper and giving 
off an anterior ridge at the lower extremity ; a short 
thin horizontal fold occurs immediately above it ; the 
posterior plate longer, truncate at the upper, attenuated 
at the lower extremity. A free thin horizontal fold 
occurs below these plates, terminating on the one side 
just below the anterior plate, and on the other just 
in front of the posterior plate. (See fig. 102d, which 
shows part of the parietal wall with its armature). 
The palatal armature consists of six folds ; the first, 
rather short, thin, horizontal, near the suture; the 
second longest of all, horizontal, deflected at the 
posterior extremity and becoming slowly attenuated 
anteriorly; the third, fourth, and fifth stronger, semi- 
circular, oblique, their anterior extremities a little 
reflexed, their posterior ones a little deflexed ; the 
sixth thin, long, horizontal ; the second, third, fourth, 
and fifth give off, about the middle, from the lower 
side, a slight callous ridge which connects them /7:/e7 
se; between the posterior extremities of the fifth and 
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sixth folds is a horizontally elongated denticle. (See 
fig. 102e, which shows the inside of the outer wall 
with the palatal folds, and fig. 102¢, which gives the 
anterior view of both armatures). Plectopylis francotst 
is intermediate as regards its armature between P. 
giardi and P. congesta, as already briefly stated when 
describing the latter species (SCIENCE-GossIP N.S. 
V., p- 333)3 2. frangoisz differs from P. géardi, 1° in 
the anterior parietal plate being more oblique, and 
2° in this plate being rounded at the upper extremity 
instead of truncated; 3° in having an addi- 
tional free horizontal parietal fold; 4° in the second 
and sixth palatal folds being longer; 5° in the second, 
third, fourth, and fifth palatal folds being more oblique, 
and 6° in having in addition a denticle between the 
fifth and sixth folds; 7° in the armature being further 
from the aperture, $° in the aperture being less oblique, 


Fig. 102.—Plectopylis francoisi. 


and 9° in the peristome being considerably less 
thickened and reflexed. The shell is, moreover, 
considerably smaller, and the sculpture much stronger. 
From P. congesta it differs similarly in the charac- 
ters enumerated under Nos. 3, 4, 6, 8, and 9; while 
in the character of the anterior parietal plate it is 
still further removed, this structure in P. congesta is 
almost vertical, and it wants the upper free horizontal 
parietal fold, while the lower horizontal fold is 
joined to the two transverse plates. The unique 
specimen is in the collection of Professor Giard, 
who obligingly sent it to me for examination ; it is, 
unfortunately, slightly damaged, that portion of the 
parietal callus which bears the short fold near the 
aperture in the other species, together with the ridge, 


being broken off, so that it is impossible to say 
whether the present species differs from its two 
congeners in this respect. The shell measures major 
diameter 15.5 millimetres, minor diameter 13.5 milli- 
metres, altitude 8.75 millimetres. Figs. 102a-6 are 
taken from photographs kindly furnished by Dr. H. 
Fischer. 

Plectopylis revoluta was described by Dr. Pfeiffer 
in the ‘‘Malakozoologische Blatter,” xiv. (1867), 
p- 64, as from the Andaman Islands. Unfortunately, ~ 
I have been unsuccessful in tracing the whereabouts 
of the specimens from which the diagnosis was drawn 
up, as Mr. Smith, who kindly searched the collection 
in the British Museum, has been unable to find them 
there ; and Professor Boettger informs me that they 
are not in the Pfeiffer collection acquired by 
Dr. Dohrn. This is all the more to be regretted as 
no Flectopylis has since been discovered in the 
Andaman Islands. The late Mr. Stoliczka (‘‘ Journ. 
Asiat. Soc. Bengal,” xl. (1871), p. 223) was of 
opinion that this shell could hardly be distinct from 
Plectopylis cyclaspis, his specimens of which agreed 
perfectly with the measurements given by Dr. Pfeiffer. 
He adds that amongst many thousands of shells from 
the Andaman Islands, he never received cyc/aspis, and 
he doubted its occurrence there as much as that of 
P. achatina, recorded by Tryonin “‘ Proc. Asiat. Soc.,” 
1870, p. 88. It is advisable, I think, to ccnsider 
P. rvevoluta synonymous with P. cyclaspis. 

ADDENDA. 

Plectopylis giardi (fig. 103).—I append a figure 

showing the inside of the outer wall of P. gzarai, with 
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Fig. 103.—Plectopylis gia di (Palatal folds). 


its palatal folds. This figure, by an oversight, was 
omitted when the species was described and figured 
(ScieNcE-GossiP, N.S. v., p. 332; fig. 95). 
Plectopylis feddeni (figs. 104a and 6).—When con- 
sidering this species (SCIENCE-GOSSIP, iv., p. 171, 
fig. 64) I had not seen any specimen, and was obliged 
to copy Lieut.-Colonel Godwin-Austen’s description 
and figures, in which no indication is given of the 
palatal armature. Mr. W. T. Blanford has oblig- 
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Fig. 104.—Plectopylis feddeni, 


ingly allowed me to examine the type specimens 
which are in his collection, and I am now able to 
supplement the figures already published with a view 
of the palatal armature and one of the parietal 
armature of an immature shell. The shell of which 
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the parietal armature was figured has the outer 
wall of the last whorl broken away ; in a second 
specimen—not quite mature—this portion of the 
outer wall is also missing; the upper horizontal 
fold in the latter specimen is very short, and the 
third (anterior) transverse fold has not been formed 
(see fig. 1og4). A third specimen is entire ; but, as 
the shell is somewhat translucent, I was enabled by 
welting it to make out the conformation of its 
palatal armature without much difficulty, and 
the figure I have given of it 
these structures as they would 
looked at from the inner side (see fig. 1042). 


represents 
appear if 
It will 
be seen that the first (upper) fold is almost horizontal ; 
the second is longer, a little deflected posteriorly, 
where it is also attenuated, but truncated anteriorly ; 
the third is shorter, oblique, curved ; the fourth sub- 
vertical, bilobed at its middle, and furnished on the 
posterior side with two small denticles, one near its 
middle, and one near its lower extremity ; the fifth is 
sub-horizontal, and has its two extremities a little 
deflected ; a little denticle occurs near its posterior 
extremity. From these features, hitherto unrecorded, 
it will be seen that this species belongs to the group 
of P. ponsondby?, its nearest ally being 7. /eucochila 
(ScIENCE-GossI?, iv., p. 231, fig. 66). Since the 
foregoing remarks were written, I have been so for- 
tunate as to acquire a specimen of 7. feddent, appar- 
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LTHOUGH the card index is frequently met 
with in public libraries and_ other institutions, 

one seldom sees it in private use. This has often 
proved a source of wonder when we consider 
its value as a time economiser. The system 
is so simple, and a book or other object is so 
readily found by its aid, that we feel sure if the 
index cabinets of the Library Supply Company, 
of 4, Ave Maria Lane, London, were better 
known, they would soon be considered indispens- 
able. We, therefore, figure one with the object 
of enabling our readers to save valuable time. 
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Hungerford to Mr. 


This specimen, also, has only two trans- 


ently communicated by Mr, 
Langdon. 
verse parietal folds, so that it is somewhat uncertain 
whether the third (anterior) transverse fold is of any 
diagnostic value. 
Plectopylis shanensis 


GossiP, iv., p. 36, fig. ¢ 


105.) (See SCIENCE- 


I append a figure acci- 


Fig. 105.—Plectopylis shanensis. 
dentally omitted, giving a view of the shell, with part 
of the outer wall removed, exposing the parietal 
armature. 

Mr. Pononby has drawn my attention to an erron- 
eous statement on page 17, with regard to*his speci- 
men of P. biciliata which, he informs me, was not 
collected by Mr. Collett, but came from the Morelet 
Collection, labelled as from Neville. 

All known forms of Plectopylis have now been con- 
sidered; and I propose to conclude this series of papers 
with a synopsis, a key to the species, a map showing 
their geographical distribution, and a general index. 

(To be continued.) 


CARD INDEX. 


or other contrivance, which admits the withdrawal ot 
insertion of any card without disturbing the arrange- 
ment of the others. Useful devices are provided in 
the card drawers, to give the cards the proper slope for 
easy reading, and to facilitate reference. Itis, there- 
fore, just as easy to finda name ina card index of 
1,000,000 names, as in one of 100 names. 

Card indexes are used by Bankers for reference to 
signatures, by Insurance Companies for indexing 
policies, by Railway Companies for rolling-stock and 
names of their employees. In fact there seems to be 
no end to its uses and convenience. For scientific 


Smart Carp INDEX CABINET. 


Though originally introduced for library purposes 
the card-indexing system has extended to most 
objects where there are frequent additions or 
obliterations. A card index consists of a series of 
cards of exactly the same size, printed or ruled 
according to the nature of the matter to be indexed, 
and arranged on some pre-conceived plan, either 
alphabetically, numerically, or chronologically, in 
trays or drawers. The cards are held in place by a rod 


purposes it is admirable for indexing collections, 
localities, and scientific notes. Much valuable 
observation is lost on account of want of system in 
record. We have all known eminent observers who 
were full of knowledge, but in time passed away leaving 
hardly any record of their life’s work. Some organised 
plan, such as would be rendered easy by a card index, 
might have left a series of notes for future collation, 
forming an intellectual legacy for posterity. 
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A HISTORY OF CHALK. 


By Epwarp A. Martin, F.G.S. 


(Continued from page 43:) 


HEN we pass beyond the range of the oozes, to 
those parts of the o€ean explored by the 
“Challenger ” where there isa depth of over two-and- 
a-half miles, we-find that, although these same micro- 
scopic organisms live in abundance at the surface, yet 
none of their tests reach the bottom. The carbonate 
of lime of which their tests are composed is removed 
chemically in the greater depths of the ocean, and 
probably becomes converted into soluble bicarbonate 
of lime. At this tremendous depth we find that the 
deep-sea deposits consist chiefly of red and chocolate 
clays, to the exclusion of microscopic Protozoans. 
These clays are believed by those who have studied the 
subject, to have been derived from material erupted 
by volcanoes; which, owing to its rapid cooling in 
air, has assumed the form of vesicular pumice-stone. 
Large quantities of this stone, in a ‘‘ water-logged” 
condition, were dredged from the red clay areas. 
The clay itself has apparently been derived from the 
action of carbonic acid in the water upon the 
pumice-stone, decomposing its felspar, and forming 
clay or hydrated silicate of alumina. Where it has 
assumed a reddish tint, the peroxide of iron is 
responsible for the discolouration. Where of a 
chocolate tint, the peroxide of manganese, also a 
derivative of the decomposition of volcanic material, 
has coloured the clay. 


It is believed that at these great depths the 
materials have been gradually accumulating for ages. 
Here upon the clays were found enormous quantities 
of sharks’ teeth, ear-bones of whales, and other frag- 
ments of bones. Not that such areas formed places 
of sepulture for marine animals, more than any other 
parts of the ocean floor, but it was owing to the slow 
accumulation of the matrix that the thousands of 
generations of creatures which had lived and died, 
had left their remains still uncovered in this extremely 
slow-growing deposit. In the more rapidly, but still 
very slowly forming oozes, such remains become 
buried sooner. Sir John Murray has said that in 
some of these red clay areas there is a probability 
that but a few inches only have been deposited since 
Tertiary times, and that the observations made tend 
to support the view of the vast antiquity of the great 
ocean basins. It is estimated that no less than 
50,000,000 square miles of ocean floor are covered by 
these clays. 

In these deep sea areas, many of the remains have 
been coated, to a varying extent, with manganese, 
itself a tremendously slow process. The presence of 
this mineral and the manner in which it has incrusted 
and preserved animal remains, reminds the geologist 
very forcibly of the similar part taken in our Chalk by 
flint, since this occurs, like the manganese, both in 
nodular form and as incrustations. 


The proportion in which certain spherules of native 
iron are found on the sea-bottom, serves as a measure 
of the rate of deposition of the pumice-stone clays. 
These spherules are derived from interstellar space, 
and are known as ‘‘cosmic dust.” They may fall 
anywhere or everywhere, but it is only where not 
masked by detritus from a neighbouring coast that 
they are met with in sufficient quantities to become 
appreciable. 

With the exception of the deep-sea clays, the most 
abundant ocean-floor covering was found to be Globige- 
rina Ooze. As a matter of fact there were but few 
places, where soundings were made, that did not con- 
tain some species of Globigerina, but it was only where 
they occurred in very great numbers that the deposit 
was characterised by thename. It was remarked that 
this ooze most nearly resembled Chalk when it occurred 
in the more shallow seas, down to a depth of about 
1,000 fathoms. Below this depth the ooze assumed a 
rose-tinted aspect, passing at other times into a red or 
a dark brown, due respectively to the presence of the 
peroxide of iron and the peroxide of manganese. 

In enclosed seas Globigerina Ooze was remarkably 
absent, but where found it was at a depth varying 
from 250 to 2,900 fathoms. It is noticeable that at 
3,000 fathoms scarcely a foraminifer or a calcareous 
organism remained. The Globigerina Ooze is esti- 
mated by Murray and Irvine to occupy no less than 
47,752,500 square miles of the ocean floor, the mean 
proportion of carbonate of lime being 64°53 per cent. 

One of the discoveries most interesting to geologists 
was that the various forms of life met with in the deep 
seas were wonderfully uniform, whether they came 
from the North or South Atlantic, the great Southern 
Sea, or the middle of the Pacific. In all geological 
formations older than the Chalk, to all intents and 
purposes the same fossil fauna holds good in the same 
formation, wherever it occurs. Possibly this simi- 
larity is merely due to the fact that such geological 
formations are really deep-sea deposits. Ordinary 
estuarine and fresh-water deposits, where they are 
clearly recognisable as such, would be, of course, 
removed from this generalisation. 

The Atlantic or Globigerina Ooze is thus described 
by Sir Wyville Thomson in his work, ‘‘The Depths 
of the Sea” :—‘‘ The upper layer is soft and creamy 
in consistence and of a yellowish colour, while the 
main mass is firmer and more tenacious, of a grey or 
bluish-grey tint. Under the microscope the surface- 
layer was found to consist chiefly of entire shells of 
the foraminifer, Globiverina bullordes, large and small, 
and fragments of such shells mixed with a quantity of 
amorphous, calcareous matter in fine particles, a little 


fine sand, and many spicules, portions of spicules and ° 


shells of Radiolaria, a few spicules of sponges and a 
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few frustules of diatoms.” 
‘the surface-layer. Beneath, the contents were of a 
similar character, but all bearing traces of death and 
decomposition, the ooze stained gray by dead organic 


This, however, was but 


matter, the Globigerinae being almost entirely in a 
fragmentary condition. The whole was assuming, 
through pressure, gradually a more and more ¢com- 
pacted calcareous mud; structureless and in a fine 
state of subdivision. 


Sir Wyville Thomson adds that the upper layer, 
besides Globigerina, also contained Pulvinu/a and 
Orbulina with a relatively small proportion of finely 
‘divided matter, consisting chiefly of coccoliths and 
rhabdoliths, and a still smaller proportion of the 
‘spines and tests of Radiolaria and fragments of the 
spicules of sponges. Mixed with these there are 
usually a considerable number of the dead shells of 
Pleropoda, and living among the ooze, at any rate at 
moderate depths, we have other foraminifera, together 
with sponges, corals, starfishes, and higher inverte- 
brates which, together with a few small fishes, com- 
plete the fauna of this region. 

The following is a description by Sir William 
Thomson in ‘‘The Atlantic,” of the living G/oéz- 
gerina bulloides, a form which, as we have seen, also 
occurs abundantly in the chalk :—‘* The shell is clear 
and transparent, and each of the pores which pene- 
trate it is surrounded bya raised crest ; the crest round 
adjacent pores coalescing into a roughly hexagonal 
network, so that the pore appears to lie at the bottom 
of a hexagonal pit. At each angle of this hexagon 
the crest gives off a delicate flexible calcareous spine, 
which is sometimes four or five times the diameter of 
the shell in length. The spines radiate symmetrically 
from the direction of the centre of each chamber of 
the shell, and the sheaves of long transparent needles, 
crossing one another in different directions, have a 
very beautiful effect. The smaller inner chambers of 
the shell are entirely filled with an orange-yellow 
granular sarcode, and the large terminal chamber 
usually contains only a small irregular mass. . . . 
When the living globigerina is examined under favour- 
able circumstances, the sarcodic contents of the 
chambers may be seen to exude gradually through the 
pores of the shell and spread out until it forms a kind 
of flocculent fringe round the shell, filling up the 
spaces among the roots of the spines and rising up a 
little way along their length.” 

For the illustrations in the two last articles, I 
am indebted to Mr. J. H. Baldock and Mr. H. 
‘Murton Holmes, of Croydon. 


(To be continued. ) 


Seismic DISTURBANCE IN EuRopr.—The very 
emphatic earthshake that occurred throughout Southern 
Italy on July roth seems to have been connected with 
volcanic disturbance at Mount Etna in Sicily. The 
eruption is described as of a violent and alarming 
character. The earthquake that produced the most 
disastrous effects took place shortly after two o'clock 
in the afternoon and extended some distance around 
Frascati, about fifteen miles from Rome. 


BRITISH FRESHWATER MITES. 
By CHARLES D. Soar, F.R.M.S. 
(Continued from page 45.) 

GENUS ATRACTIDES KOCH, 1842. 

HIS genus at present contains only one recorded 
species in Britain. Koenike found another in 
Madagascar in 1898, and named it <Asractides 
thoractus. These are I believe the only two species 
at present known. 

The characteristics of this genus are: — Body, soft 
skinned. Epimera in four groups. Claws to all 
feet. Legs sparingly supplied with swimming hairs. 
The first pair of legs thicker and have modified tarsi. 
Three discs on each side of genital fissure. yes wide 
apart. 

Atractides spinipes Koch, 1835—41. 

FEMALE.—Body: Oval in shape. 
o'60 mm. Breadth about 0°48 mm. 


Length about 
Colour a pale 


Fic. 2. Fic. 4. 
Fic. 1.—Atractides spintfes. Ventral surface, female. 


Fic. 3- 


Fic. 2.—Tarsus of first leg. Fic. 3.—Genital area, female. 
Fic. 4.—Genital area, male. 


straw yellow with dark brown markings on the 
dorsal surface. From dorsal side at first sight it can 
easily be mistaken for one of the genus Ayerohates ; 
but the peculiar formation of the first pair of legs will 
soon dispel the idea. 

LEGs.—First pair about 0°84 mm., fourth pair 
about 1*r2 mm. in length. The legs have few hairs, 
such as there are being very short and stumpy 
(Fig. 1). The last segment of the first pair of legs 
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shows rather an uncommon structure in legs of fresh- 
water mites. There are twolvery strong stiff bristles in 
the joint, and the tarsi works in between these, at the 
will of its owner (see fig. 2).? Their function is, no 
doubt, to give a greater grasping power to the little 
creature. In colour the legs and all the chitinous 
parts of some specimens I have found to be of a pale 
blue, in others a straw-yellow, same as the soft parts 
of this mite. 

EpimMeraA.—In four groups. The posterior pair have 
a conspicuous looking gland near the inner line (see 
fig. 1.) 

PaLrr.—Thin and rather long, being abouto'28mm. 
in length, and are without the peg we met with in the 
genus Zz/mesta and some others. 

GENITAL AREA.—Fig. 3, has three discs on each 
edge of the genital plate. 

Mate.—A little smaller than. the female. The 
arrangement of the genital plates is shown at fig. 4. 

LocaLitiEs.—Notvery common. My first specimen 
was sent to me in 1895, by Mr. Scourfield from a bog 
pool at foot of Cromley Fell in Yorkshire. In 1897 
I found this species at East Finchley, Middlesex. 
The same year I also took a great many in the stream 
at Dovedale, Derbyshire. Dr. George has also found 
it in Lincolnshire. 

GENUS D/PLODONTUS DUGES, 1834. 


At present there is only one species placed in this 
genus. Its characteristics are: Body soft-skinned. 
Legs well supplied with swimming hairs; Claws to 
all feet. Eyes wide apart and near margin of body. 
Palpi chelate. Genital plates covered with numerous 
small discs. 

Diplodontus despiciens Miller, 1781. 

FEMALE.—Body: Nearly circular. Length about 
2mm. Breadth about 1°8mm. Colour: Although 
we only know of one species of this mite, we certainly 


Fic. 5.—Diflodontus despiciens. Ventral surface, female. 


have two varieties in Britain; Variety 1 is a bright 
red, with dark markings on the dorsal surface ; Variety 
2 is a brownish yellow, with very dark markings on 
the dorsal surface. These markings or patches are 
traversed by veins of a creamy colour. The two 
varieties are certainly very distinct, but I can find no 
difference in structure. 


Lecs.—First pair about 0°83 mm. Each pair, 
counting from the first, get longer as usual. AIT 
the legs are rather weak and thin in appearance, but 
to judge by the movements of the little creatures they 
are not really so. The fourth pair of legs have more 
swimming hairs than the others. In colour, the legs 
are the same as the body tint, according to the variety 
under examination. 


oD, 
a9 
cy 


3096 
e505) 

© 090490 
02 20008 


2 
C) 


40 
° 
ay 


fo 
09 
29 


Fic. 6. Fic. 7. 
Diplodontus despiciens, 


Fic. 6.—Genital plates, female. Fic. 7.—Palpus. 
Fic. 8.—Nymph, ventral surface. 


EprMERA.—These plates are rather small compared! 
with the size of body (fig. 1). They are arranged in 
four groups, two on each side of the median line. 
Colour same as other parts of this mite. 

PaLri.—Thin, small, and chelate (fig. 3). 

GENITAL PLATES.—As seen in fig. 2 are covered 
with small discs, which appear to stand up in papular 
form. 


Nympu.—(Fig. 4). The genital area of this stage 
exhibits a great difference in having only 4 discs let 
into the surface skin, which in the adult stage is. 
succeeded by a great number on special plates. 

LocaLitiEs.—The red variety is very common 
everywhere. The yellow variety is not so common. 
I have also noticed that the yellow variety, so far as 


my own personal collecting has gone, has always. 


occurred in streams of running water and not in ponds. 
I hope other students of freshwater mites will notice 
if this is usually the case. 


(To be continued.) 


SHELL Notes.—In May, 1897, I made several 
excursions to Wicken Fen, Cambridgeshire, and found 
specimens of Fé7¢igo in abundance. Among the few 


I kept, Mr. B. B. Woodward, F.L.S., F.G.S., has. 


kindly identified 1. pygmaea, and V. antivertigo. 


The bulk of my specimens have been in the hands of 


the official referee of the Conchological Society since 
August, 1897, but, so far as I know, they are still 
unidentified, officially. At Godmanchester, Hunts, 
on July 6th current, in examining the Ouse back- 
water, which runs through the causeway, I found a 
young specimen of Avodonta anatina, to which a 
young Drezssensia polymorpha had become anchored. 
The latter mollusc is fairly abundant in that back- 
water.—( Rev.) R. Ashington Bullen, F.L.S., F.G.S.,. 
Little Stukeley Rectory, Hunts. 
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A DICTIONARY ADDED TO 
THE LIBRARY OF REFERENCE. 


sued by Che Cimess 


THE CENTURY DICTIONARY. 


HALF PRICE TO EARLY SUBSCRIBERS. 


large in England as in any other country; the serious 

reviews are not altogether lost to sight in the flood of 

cheap magazines, and our newspapers devote more space 
to contemporary history and less space to tittle-tattle than do the 
newspapers published in some parts of the world. So constant a 
supply of valid mental food must inevitably enrich the mind of 
the general reader, if itis properly digested. And since there is 
a steady demand for standard works of reference, it is fair to 
assume that the British reader takes the trouble to think about 
what he reads. The unintelligent type of reader is certainly not 
over fond of encyclopedias and dictionaries, so that the sale of 
such works affords a very fair test of the energy or indolence of 
our assimilation. 


T:: annual production of books worth reading is quite as 


£350,000. 


It is known that over eighteen thousand copies of the En- 
CYCLOP#DIA BRITANNICA were sold in the United Kingdom 
during the year which ended last Lady Day, a sale representing 
an investment, by the public, of considerably more than £350,000 
in this one work of reference. Within the few weeks which have 
elapsed since The Times announced its issue of the CENTURY 
Dictionary, more than fifteen hundred copies of that work have 
been purchased. So keen a demand for works of reference 
certainly points to the existence of a large class of thoughtful 
readers, and shows, too, that a good many of us pursue almost 
unconsciously, a continued course of secondary education, making 
headway without any sense of effort. The most cursory 
examination of such a work as the Century DIcTIONARY is 
sufficient to prove that it must exert a very real influence for 
good wherever it is habitually used. 


A WORD-BOOK AND FACT-BOOK. 


At once a word-book and a fact-book, it serves the double 
purpose of guiding the reader to the accurate use of words 
and the swift apprehension of facts, Unlike the ENcycLop2pIA 
BRITANNICA, it deals with isolated facts rather than with facts in 
groups. Of these two methods of presenting information, each 
possesses its characteristic advantages. When one desires to 
have all that there is to leary about any given branch of know- 
ledge, the Encyctop#p1A Brivrannica is found to be the most 
exhaustive, the most readable, and the most authoritative collec- 
tion of treatises which has ever been formed. When, on the 
other hand, it is expedient to find one’s way as quickly as possible 
to any single item of information, disregarding the temptation 
to pause for the consideration of allied subjects, the brief and 
individualised expositions offered by the Cenrury DicTIONARY 
enable the reader to learn what he wants to learn without 
encountering extraneous facts. The two works of reference are 
admirable complements one to the other, from this point of view. 

As aword-book the Century Dicrionary is incomparably the 
best in the world. Its vast vocabulary comprises the English of 
the past and of the present, the whole body of the language, 
literary, technical, and colloquial, provincial, colonial, and 
American, all possible usages, and all possible forms of spelling. 
Its tables of synonyms, its collection of quotations and the 
copious illustrations, which add not less to the utility than to the 
beauty of its pages, are all planned and executed with surpassing 
skill. Its eight yolumes—seven thousand pages in all—contain 
500,000 definitions, 300,000 quotations, and 7,500 illustrations, a 
wealth of detail which no other dictionary has as yet approached. 


A BARGAIN FOR PROMPT APPLICANTS. 


The price at which this marvellous work is offered by The 
Times is, to book-buyers, whose means are not unlimited, a 
consideration of no little importance. 

In pursuance of the policy adopted by 7e Times in its issue of 
the ENcycLopa@p1a BRITANNICA, a very great reduction in the 
price is accompanied by the further convenience of the monthly 
payment system. The Century Dictionary is supplied by The 
Times at £13, in the Half Morocco Binding, a reduction of 45 
per cent. from the regular price. The work in Three-Quarter 
Levant Binding—recommended alike by its beauty and durability 
—is $15, and the Fuil Morocco Binding, adapted to the require- 
ments of connoisseurs is sold for £18. 


THE MONTHLY PAYMENT SYSTEM. 


Under the system of serial payments, the eight volumes in any 
of the three styles of binding, will be promptly delivered, all at 
one time, for a preliminary payment ot only one guinea, the 
purchase to be completed by further monthly payments of one 
guinea. The price, under these conditions, is, according to the 
binding, thirteen, fifteen, or eighteen guineas in all—only 5 per 
cent. more than the price for payment in cash. 

This remarkable combination of a very large reduction in price 
with the most convenient terms of payment is the result of a 
novel theory of bookselling. oO 

The foundation of all discount prices in the bookselling trade is 
cash payment, an inconvenience which the purchaser must suffer 
in order to get the advantage of the discount. 

The Times dispenses with cash payment, and yet gives a far 
larger discount than is generally allowed for cash payment, 


That is the NEW THEORY OF BOOKSELLING. Perhaps 
it would be more exact to call it a new theory of advertising. 


Every early purchaser of a new work of reference is, un- 
consciously, advertising the book. If he is pleased he expresses 
his pleasure. If he sees that he has made a good bargain he tells 
his friends about it. That is the best advertising in the world. 
But a sacrifice must be made in order to obtain it. 

A limited edition of the new work must be sold at a very low 
price in order to attract a sufficient number of early purchasers 
without losing time. 

This is the procedure which is now being followed in the case 
of the Century Dictionary. As soon as the limited edition has 
been exhausted, the price will be increased. 

When The Times first offered the ENCyCLop2DIA BRITANNICA, 
it was plainly stated that the price would be increased. Yet half 
the people who bought the Encycropep1A Britannica waited 
until they had lost the benefit of the minimum price. 

Belated purchasers of the Cenrury Dictionary will incur a 
similar loss. 

Is it not better to buy the work now ? 

Only one guinea in cash need he paid at once. The second 
payment of one guinea is not due until the volumes have been 
delivered. If the purchaser is leaving home for the summer, a 
copy of the Cenrury Dictionary will be reserved for him until 
he returns, and his second payment will thus be postponed. One 
guinea, must, however, be paid now, in order to secure the 
benefit of the introductory price. 


SPECIMEN DEFINITIONS FROM THE CENTURY DICTIONARY 
Issued by the Cie (Uy Wes 


Z ray 

Extraordinary ray. See refraction, Herschelian rays 
of the spectrum. See //ersehelian, Medullary rays 
(a) See medullary. (4) Bundles of straight or collecting tubules 
of the kidney contained in the cortex; the pyramids of Ferrein. 
See fuéule.—Obscure rays. See obscure and spectrum, 
Ordinary ray. See re/raction.—Principal ray. See 
princifal.—Ritteric rays. See Aitleric.—Visual rays. See 
visuaé.—Cathode rays, a form of radiation generated in a 
vacuum-tube, in connection with the cathode, or negative pole, 
when an electric discharge is passed through it.--X-rays, or 
Rontgen rays, a form of radiation having characteristic and 
distinctive properties, discovered by Professor Wilhelm Konrad 
Rontgen, of Wiirzburg (announced by him in December, 1895). 
He showed that the discharge of a large Ruhmkorft coil through 
a yvacuum-tube produces a form of radiation external to the 
latter, which has the property of causingy various substances to 
fluoresce; of affecting the ordinary photographic plate like light 
(though itself invisible); and of penetrating opaque bodies in 
Various degrees, according to their density and relative thickness, 
platinum, lead, and silver being quite opaque, while aluminium, 
wood, and paper are quite transparent. fle also found that these 
re not refracted by prisms of carbon disulphid, and that 
in refraction occurs with vulcanized rubber prisms and 
those made of aluminium ; that powdered substances, opaque to 
white light, are quite as transparent to these rays as solid bodies 
of equal m ; and that bodies having rough surfaces act like 
those whose surfaces are polished. These facts forced him to 
conclude that refraction and regular reflection do not exist, but 
that such bodies behave to X-rays as muddy media to light. 
Other conclusions were that these rays pass through all 
substances at the same speed: that air absorbs a very much 
smaller part of them than of cathode rays; that they are not 
deflected by a magnet; that the spot on the wall of the tube 
which Huoresces most decidedly is to be regarded as the principal 
point of their radiation; that when the cathode are deflected 
within the tube, the spot is changed, thus producing a new source 
of radiation ; that, therefore, cathode rays and X-rays are not 
identical; that X-rays are rectilinearly propagated; that no 
interference phenomena of X-rays were found to exist; that the 
above facts tend to show that they have properties not hitherto 
known in connection with ultra-violet, vistble, and infra-red 
light; and that, therefore, they do not consist of transverse 
vibrations of the ether, but of longitudinal vibrations. The 
source of X-rays has been shown to be the surface upon which 
the cathode rays first strike, whether that surface be the wall of 
the tube or an object placed within the tube: when this object 
within the tube is the anode itself, the emanations are most 
powerful. It has also been found that } ays have the property, 
in common with ultra-violet light, of dispersing negative charges 
on insulated surfaces and the power of positively electrifying 
such surfaces ; and that regular reflection, though weak, may be 
demonstrated by the use of the photographic, plate and long 


exposure. Hertz had previously shown that cathode rays 
penetrate opaque bodies, and Lenard that such rays may pass 
through aluminium forming a part of the wall of the tube and 
affect the photographic plate, but that their absorption is 
excessive beyond a few millimeters from the aluminium window, 


Diatomacez (di [NL., < 


-t6-ma'sé-€), . fl. 


Diatoma + -acew.| An order of microscopic unicellular- 
from 


alge, much resembling the "Desmidiacee, which 


they are distinguished by 
a silicification of the cell- 
wall and by the presence 
of a brownish pigment 
which conceals the green 
of the chlorophyl. The 
cells are either isolated or 
united into threads, ete., and 
often seerete a thin jelly in 
in which they live socially. 
Each frustule is composed 
of two separate and similar 
parts (valves), the edges of 
which usually fit one over 
the other like the lid of a box. 
Reproduction takes place 
as in the desmids, in two 
ways, by division and by sex- 
ual conjugation. Diatoms ex- 
istin all parts ot the world 
in immense numbers at the 
bottom of the sea and of 
fresh water, and are also 
fourd attached to the sub- 
merged parts of aquatic 
plants, ete., and among 
mosses and in other damp 
localities. There are many riupta, Siow 
fenera, and the number of ing strie; ¢, Gomphonema hyalinwn, 
known species e3 attached to i filament of Conferva; d, 
2 = 5 triatela interrupta: many individuals 
They vary greatly intheform iinited laterally to form a. strap-shaped 
and marking of the valves, colony with a lateral pedicel. rom Le 
which are often exquisitely Maout and Decaisne’s “ Traite general 
sculptured, forming beauti- “le Botanique.") 

ful objects under the Inicroscope and testing its highest powers. 
In some species the lines are found to equal 125,000 to the inch. 
Extensive fossil deposits of the silicious remains of Pratemacce 
ur in various localities, as at Bilin in Bohemia, and in Vir- 
ia, Nevada, and California. They are sometimes used as 
They are abundant in guano. Also called 


Diatomacee, magnified 


a, young individuals of Cocconema fan 
ccolatium; 6, longitudinal view of a 
frustule of Striatel/a 


oc 
wi 
polishing-powder. 
Bacillariacee. 


————————— 
SPECIMEN PAGES.—A richly illustrated pamphlet containing specimen pages from THE CENTURY DICTIONARY 
may be had gratis and post free, upon application to the Manager of Tur TiMEs. 
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SUBMERGED 


By E. 


Ne the extreme western point of the short 

length of coastline which constitutes the most 
northerly boundary of the county of Cheshire is 
situate, what was until a few years ago the little 
fishing hamlet of Hoylake, but which has now be- 
come united with a neighbouring village to form 
the township and seaside resort of Hoylake-cum- 


SusMeErGeD Forest, NEAR HoyLake. 


West Kirby. Possessing between them both mild 
and bracing climates, and being within ten miles 
of the populous city of Liverpool, it is not astonish- 
ing when once “discovered,” that this dual-town- 
ship at the mouth of the Dee should have grown in 
size and importance to the dimensions it presents 
to-day. I have said discovered, but re-discovered 
would be a more appropriate term, for the neigh- 
bourhood possesses a history of considerable in- 
terest, glimpses of its past appearing at intervals 
through a period of time stretching back for more 
than a thousand years. With the alteration of the 
coast and the silting up of its channel, which has 
been more or less continuous since the middle of 
the last century, and very marked and persistent of 
late years ; together with the rapid rise of the neigh- 
bouring ports of Liverpool and Birkenhead, the 
importance of Hoylake had waned considerably. 
Within recent years, however, it has again appar- 
ently entered on a new lease of life, and appears 
likely soon to entirely eclipse any former claim 
which it may have had to recognition as a residen- 
tial place of note. It is not, however, of Hoylake 
itself I wish to write, so passing over its various 
cycling, golfing, boating, and other attractions, 
propose in the present article to ircroduce the pos- 
sible visitor to one of the many delightful walks 
with which the neighbourhood abounds. Among 
the excursions some cannot fail to prove of interest 
to the most casual observer, whilst to the antiquary 
and naturalist they will appeal still more strongly. 
From the two or three which first naturally suggest 


FORESTS 


NEAR HOY LAISE, 


J. Burcess Sorr, F.E.S. 


themselves I will select that to the Submerged 
Forest, both on account of its general interest and 
the ease with which it can be reached. 

These ancient forest remains lie due east of Hoy- 
lake, and can be reached in half-an-hour’s stroll 
along the shore, or by taking the train to Meols 
and following the sandy lane on to the sandhills 
near Dove Point. A time should be chosen when 
the tide is well out, a matter easy of accomplish- 
ment on a flat coast like that of the Wirral, where 
distance. 


the water recedes to a considerable 


~ Should the first-named route be decided upon, the 


pedestrian may be interested to know that amongst 


1 the sandhills which lie to the right between the 


end of the promenade and the house discerned at 
the point some half-mile further on, there exist 
large colonies of Colletes eunicularia. This is our 
famous ‘‘ Wallasey bee,” so-called because it was 
first found at, and thought to be confined to that 
locality, but in addition to Hoylake it has of late 
years been recorded from the sand dunes on the 
Lancashire coast, as well as from Chester and other 
It is a plasterer and constructs its bur- 
sandbanks. In size and general ap- 


places. 
rows in the 


SupMerRGeED Forest, NEAR Hoytake, Eastern Enp. 
‘ 


pearance (. cunicularia somewhat resembles the 
common hive bee, but is readily distinguished from 
it by its thin posterior legs and the wasp-like for- 
mation of the tongue. These dunes also produce 
many interesting moths, sand-wasps, beetles, espe- 
cially Aphodii, and other insects. On the cliffs 
beyond the house previously mentioned the beau- 
tiful chafer, Anomala frischii, is usually exceed- 
ingly plentiful during July and August. This 
beetle may be seen either flying or crawling on the 
bare sand during the middle of the day. It is 
upon these sandhills we should emerge had the 
train taken us to Meols. A botanist may note on 
the way from the station the clusters of small 
greenish flowers of the nettle-leaved Goose-foot 
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(Chenopodium murale); the lesser wart-cress 
(Senebiera didyma), one of the more local of the 
Cruciferae, and differing from the common wart- 
‘ress OF Swine’s-cress in the form of the fruit; as 
well as Geranium pusillwm, the’ small-flowered 
crane’s-bill, and the pale, dingy yellow blossoms of 
the evil-smelling henbane (Hyoscyamus niger), and 
other characteristic plants. 

Arriving at Dove Point, one is at once struck by 
‘the black appearance of the soil on the shore, which 
‘contrasts strongly with the glistening whiteness of 
the aeolian drift-sand, over which we have been 
plodding. Indeed, it is from this peculiarity that 
tthe point takes its name, the word Dove being 
derived from the old Celtic Dhuv, signifying black. 
Descending upon the beach a very little careful 
examination will suffice to show that these black 
bands running parallel with the coastline are none 
other than ancient land surfaces, three of which 
are just here discernible. In the upper bed of 
black sandy soil which is thickly penetrated with 
fibrous roots and lies close under the base of the 
cliffs, have been found traces of evident cultiva- 
tion, but the two lower strata are plainly the 
remains of former forests, the whole soil consisting 
of a peaty mass of roots and vegetable fibre, in 
which fallen timber and stumps of trees, many of 
them still where grown, form a striking feature. 
Of these last-named beds the upper one is some 
3ft. in thickness, and forms the greater part of the 
forest now visible. The lower bed must be sought 
further seawards, having been much denuded in 
recent years by the action of the sea. The latter 
is only about one-third the depth of ‘the middle 
bed, and of almost similar thickness to the upper 
soil bed. 

The remains of the largest boles of trees are 
found in the middle, or upper forest seam, and 
are of oak, which trees appear to be most 
numerous, but firs, birch, elm, alder and others, 
occur in considerable quantities. A short distance 
beyond the Point can be seen a roadway or canal, 
which has the appearance of having been cut 
through the peat at a comparatively recent period. 
Progressing still further in the same direction, one 
cannot fail to observe that the tree stumps become 
smaller as one journeys eastward, but are both more 
numerous and more regularly distributed than at 
Dove Point, whilst the three distinct surfaces pre- 
sented farther back are no longer to be traced. 

Not only, however, has the sea eroded the under 
forest bed, but the whole coastline has been and is 
still being gradually eaten away by the horizontal 
action of the waves; many yards annually disap- 
pearing. This is well shown by an erection on 
the shore, which is in reality a sewer-ventilating 
shaft, that was a few years ago sunk some distance 
inland, but within the last five or six years the 
intervening cliffs have been washed away, thus 
leaving the block of masonry standing like a tower 
on the sands. Within the memory of living 
persons, the land extended fully half a mile further 
out to sea, and not long since were to be seen at 


very low tides a portion of an old burial place and 
foundations of some of the houses of the ancient 
village of Meols, now scattered amongst the shoals 
and sandbanks which constitute this coast such a 
terror to mariners during a north-westerly gale. 
How far seawards this ancient wood formerly ex- 
tended it is impossible to say, but excavations at 
various places inland have demonstrated the fact 
that what to the casual observer may appear to be 
the remains of a thin belt of woodland bordering a 
plain, now strikingly devoid of timber, is in truth 
but a small exposed portion of an immense forest 
which at one time probably stretched north and 
south from near Blackpool to the River Mersey, 
and from far eastwards of the present city of Liver- 
pool to the River Dee. The upper forest bed is 
well exposed at the mouth of the Alt in Lancashire, 
and one or more of these ancient surfaces have 
been penetrated when boring and excavating opera- 
tions have been carried out at Birkdale, Liverpool, 
Birkenhead, Hoylake, and other places. During 
the construction of the Birkenhead “Great Float,” 
in 1858, the lowest of the seams exposed at Dove 
Point yielded a human skull as well as remains of 
Bos primigenius, Bos longifrons, and other 
animals. In excavating for the foundation of the 
present Liverpool Custom House, still further 
remains of the ancient short-horned ox were found, 
together with horns and bones of the red-deer 
(Cervus elaphus), and other early denizens of our 
forests and brakes. Equally interesting discoveries 
have been recorded from the Wirral coast. Fine 
antlers of the red-deer and a beautifully preserved 
skull of an ancient ox from these beds until quite 
lately graced the hall of Leasowe Castle close by, 
at that time the property and Cheshire seat of Sir 
Charles Cust, Bart. Although -the halcyon days 
of exciting finds are now past, it is no uncommon 
occurrence to pick up teeth of deer and oxen which 
become scattered along the coast with the disin- 
tegration of the peat by the sea. These may be 
picked up about a recent high-water mark, or fished 
from one of the many little pools which gather in 
the depressions amongst the forest débris. 

Of course, the submerged forest at Meols is not 
unique of its kind, even in Britain, but it is none 
the less interesting on that account. Traces of 
such occur on the coasts of Norfolk, Lincoln, Devon 
and Cornwall, and like the raised beaches of the 
Isle of Portland in Dorset, and Kemp Town, 
Brighton, serve to remind us that the earth is never 
still. ‘‘The everlasting hills” and “the stable 
land’? may be poetic, but they have no place in 
nature, where nothing is at rest, and where no 
form is permanent. Indeed, the level of the ever- 
moving sea, which we note even now creeping 
swiftly landwards and already hiding the lower 
portions of our forest, is far more constant through 
the long vista of time than is that of the “terra 
firma”? upon which we stand. The surface of our 
globe is always moving, rising here and sinking 
there. At the present time this “secular rising,” 
as it is termed, is taking place throughout the 
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greater part of the North Polar Region, Scotland 
and the North of Ireland being included in the ele- 
vation, together with all but a small portion of the 
Scandinavian Peninsula. On the other hand, the 
southern part of England is sinking, as is also the 
land bordering the Channel on the Continental 
side. It has in fact been computed that should 
the present rate of submergence be continued, in 
little more than a thousand years a large part of 
Holland, Belgium and the North of France will 
have disappeared below the waves, and Varis itself 
become a maritime city, which may, perhaps, in 
& measure, account for the uneasiness evinced by 
the French press at the continued growth of the 
British Navy! 

Although differing little in form and structure 
from other submerged forests, those situate on the 
coast of Cheshire are remarkable for the astonish- 
ing number and yariety of archaeological objects 
which have from time to time been discovered. 
Canon Hume, writing in 1863, enumerates over 
three thousand articles as existing in some half- 
dozen collections alone, which had been for the 
most part found during a period of less than fifty 
years immediately prior to that date. If we allow 
for the number of objects which are known to have 
also been collected, but of which all trace has since 
been lost, and for the many others which in all 
probability have existed, but of which nothing has 
been heard, as well as for those which have been 
recovered since the publication of Canon Hume’s 
monograph; we shall at once see-we have a very 
formidable catalogue of ‘‘finds.’? Not only is 
this list numerically important, but the range and 
variety of the antiquities is equally interesting ; con- 
sisting as it does of all manner of articles, from an 
iron anchor to bone pins. It includes innumerable 
coins, articles of dress and jewellery, crucifixes, 
Roman fibulae (42), goad and other spurs, spear 
and arrow heads, harness, spindle-whorls, tobacco 
pipes, with many other things. The materials of 
which the objects are composed too are various, 
and comprise gold, silver, copper, bronze, iron, 
brass, lead, glass, stone, horn, bone, earthenware 
and other substances. 

How can we account for this vast accumulation 
of antiquities, confined as they were to a very re- 
stricted area in the vicinity of Dove Point? The 
question is one much more easily propounded than 
answered. Many theories have been adyanced, 
but perhaps no one will claim to have altogether 
satisfactorily disposed of the matter beyond dis- 
pute. Opinion would seem to point to the fact 
that at one time a great highway ran along the 
border of the forest almost parallel with and near 
to the coastline, and that another important route 
led inland from a settlement near Dove Point, 
which appears through many centuries to haye 
been a place of some importance, but the site of 
which now lies considerably seawards of the present 
shore. It is well known in various parts of the 
world that for long periods military expeditions, 
trade and travellers have moved along the same 


great highways to the sea, and it is certain from 
old records that the neighbourhood of ancient 
Meols once enjoyed a reputation as a seaport, 
which the casual observer of to-day, beholding 
nothing but a series of shoals and sandbanks, finds 
difficult to realise. It is easily conceivable and, 
indeed, probable, that throughout the long years 
that elapsed during which persons of all classes 
and nationalities passed to and fro by land and 
water and dwelt in and about our ancient settle- 
ment, many objects would be dropped by the way- 
side, along the converging highways, and become 
lost about the landing-place, or in the immediate 
vicinity of the township itself. Periodic great 
storms, too, with their resultant shipwrecks and 
sudden inroads of the sea might also have contributed 
their quota to the sum total of things lost ; but that one 
such great cataclysm is accountable for the whole 
of the objects as has been suggested is scarcely 
probable. This latter theory would seem to have 
much to commend it, did the objects belong to any 
particular period in history; but what is perhaps 
even more astonishing than their number, is the 
great length of time over which they range, a period 
extending over seyenteen hundred years. Another 
factor to be taken into account is the exceeding 
beauty and chaste workmanship of many of the 
articles found, some of them being inlaid with 
enamels or otherwise ornamented and embellished, 
which would render them of great value in their 
day. This fact only adds to our mystery at finding 
them scattered about in the comparative profusion, 
with which they have occurred near Dove Point. 
That only fragments of horns, bones, and teeth 
haye been met with during recent years would seem 
to indicate that with the continued wasting away of 
the coast we have now got well behind the former 
habitations and more frequented spots, and are now 
standing over part of the great surrounding forest 
which we know from history to have covered in 
early times almost the whole of the hundred of 
Wirral. 

Perhaps enough has been said to satisfy the 
ordinary reader, whilst the few remarks I have 
made will but serve to whet the archaeological 
appetites of those who are interested in the inves- 
tigation of the past, and for the latter it will be 
only necessary to add that in the Liverpool Free 
Public Library can be obtained Hume’s ‘ Ancient 
Meols,’’ and Morton’s ‘‘ Geology of the Country 
round Liverpool,” to which excellent works I am 
indebted for much of my knowledge of the Wirral 
coast. In the Chester and Liverpool Corporation 
Museums can be seen a large quantity of the actual 
articles discovered, objects of various kinds, the 
dates of which range over a period extending from 
the time when our district was sparsely peopled 
by the ancient cornavii, up to the end of the last 
century. 

The photographs here reproduced were specially 
taken by Mr. A. J. Martyn, of Hoylake, for the 
author, to illustrate this article. 

Saxholme, Hoylake, July, 1899. 
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NOTICES BY JOHN T. CARRINGTON. 


Insects Part Il. By Davip SuHarp, M.A., M.B.> 
F.R.S., etc. xii.t+626 pp., gin.x6Y4in., with 293 
illustrations. (London and New York: Macmillan 
and Co., 1899.) 17s. net. 

This, being Volume VI. of the Cambridge Natural 
History, contains the Hymenoptera continued from 
Part I., Coleoptera, Strepsiptera, Lepidoptera, 
Diptera, Aphaniptera, Thysanoptera, Hemiptera, 
and Anophera. The work is preceded by the 
““Scheme of Classification” adopted by the 
author in its pages. There is the usual modern 
tendency to individuality in arrangement of species ; 
but we are pleased to note in Lepidoptera that the 
Rhopalocera or butterflies still precede the Fleterocera, 
though some authors have placed them in the middle 
of the moths. Asa whole, we imagine Dr. Sharp’s 
arrangement will find approval. The Coleoptera or 
beetles naturally occupy an important portion of the 
book, and will command attention on account of the 
author’s known specialism in the order. The work is 
beautifully illustrated, numbers of the drawings being 
new, and admirably adapted for exhibiting the par- 
ticular points intended. Dr. Sharp’s pleasant literary 
style and knowledge of his subject make this a valuable 
addition to the naturalist’s library. : 

The Century Dictionary. Edited by PROFESSOR 
WILLIAM DwiGHT WHITNEY. Over 7,000 pp. in 
8 volumes, I2in. x gin. x 2$in. thick,. with about 
7,500 illustrations. ‘‘ The Times” Edition. (London : 
The ‘* Times ” Office, 1899.) £13. 

The system adopted by the *‘ Times” newspaper in 
enabling persons to whom a large payment down is a 
consideration, to have the whole work delivered in 
advance, will do much to promote a more exact 
knowledge of things, so generally deficient among 
Englishmen. This very tendency to inaccuracy 
among people generally, is one of the greatest 
misfortunes of our time, and largely helps to delay 
true progress. The issue under such important 
auspices as the ‘‘ Times,” of that splendid book of 
reterence ‘‘ Encyclopaedia Britannica,” cannot have 
failed to extend a general knowledge on many subjects. 
Now, under the same auspices is appearing the best 
of all English Dictionaries, the ‘‘Century Diction- 
ary.” The history of this remarkable work 1s most 
interesting, as the management has produced a unique 
dictionary in which the latest words are included up 
to the date of issue, and it therefore contains many 
words not found elsewhere in dictionaries. To effect 
this result upwards of £200,000 was spent on literary 
research under the direction of Professor Whitney, 
by a staff of some 500 specialists, before anything was 
committed to print. This was commenced 15 years 
ago by the Century Company. No other dictionary 
goes more deeply into the history, etymology, changes 
and value of words, or contains more synonyms, 
allied words, and general philological study, than this 
fine work for reference. The illustrations are 
admirably chosen, so that they may convey meaning 
to English-speaking persons in every part of the 
world. So fully treated are the words that this 
becomes an encyclopaedia as well as a dictionary, 
being indeed more yaluable, as it goes further than 


mere articles. The student of science, no matter of 
what branch, will find the ‘‘ Century Dictionary ” 
invaluable, because few words met with in scientific 
literature are omitted, and not any in general use. We 
give as an example, selected at random, of the treat- 
ment of words ‘‘ hemlock” just as it appears with its 
illustration. 

hemlock (hem'lok), ». [<ME. /emlok, also 
written Jenlok, hwnloke, homelok, irreg. < AS. 
hemlic, hymelic (gen. hemlices), also hymlice (gen. 
hymlican), oldest form /iymblicae, hemlock; appar. 
<hem-, hym-, of unknown origin, + -lic, -lice, a 
termination supposed to be identical with that in 
AS. cerlic, EB. charloct, and late AS. baerlic, E. 


barley : see barley!| 1. A poisonous plant, Coniwn 


maculatum, of the natural order Umbelliferae 

It is a tall, erect, branching biennial, with a smooth, shining, 
hollow stem (usually marked with purplish spots), elegant 
much-divided leaves, and white flowers in compound umbels 
of ten or more rays, surrounded by a general involucre of 
from three to seyen leaflets. It is found throughout Europe 


Flowering Umbels and Leaves of Hemlock (Conus 
_ maculatun). 
a, flower; 4, fruit; c, hemicarp cut transversely. 


and temperate Asia in waste places, on banks, and under 
walls. It is said to be fatal to cows, while horses, goats and 
sheep may feed upon it without danger. The poison 
administered to Socrates, and in-common use for the execu- 
tion of criminalsin ancient Athens, is supposed to have been a 
decoction of it, though some think that this potion was obtained 
from water-hemlock (Cicuta virosa). Hemlock is a powerful 
sedative, and is used medicinally. The extract is con- 
sidered the, best preparation. It is often serviceable as a sub- 
situte for or an accompaniment toopium. Ithas been found 
very useful in chronic rheumatism and in whooping-cough, 
and in allaying the pain of irritable sores and cancerous ulcers. 
rhe virtues of hemlock reside in an alkaline principle termed 
conine or covia, which is most abundant in the fruit and seeds. 
See conine. 
Round about the caldron go ; 
Jn the poison’d entrails throw, . . ~ 
Root of hemlock digg’d 7 the dark. 
Shak., Macbeth, iy. 1. 
As touching hemlocke, it is also a ranke poyson, witnesse the 
publike ordinance and law of the Athenians, whereby male- 
factors who have deserved to die were forced to drinke that 
odious potion of /«m/ocke. 
: Holland, ty. of Pliny, xxy. 13. 
Beneath an emerald plane 
Sits Diotima, teaching him that died 
Of hemlock. 
Tennyson, Princess, iil, 


2. The hemlock-spruce.—Hemlock stork’s-bill, 
the stork’s-bill, Hrodium cicutarium : so named because the 
dissected leaves resemble those of the hemlock. 
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Before closing this notice the writer may tell a joke 
against himself in connection with the ‘** Century 
Dictionary.” Tlaving occasion to refer to a word for 
its exact value, he as usual consulted the ‘* Century 
Dictionary” and found the quotation to show its 
application was taken from an article written by John 
T. Carrington! We strongly recommend our readers 
to get this work. Its possession may be attained by 
an act of daily self-denial to the extent of a few pence, 
until the indebtedness for the dictionary is liquidated ; 
though the volumes will be delivered on signing the 
order and paying the first guinea deposit. 

Insects, thetr Structure and Life. By GEORGE H. 
CARPENTER, B.Sc.Lond. x.+404 pp., 74in. x 5in., 
with 183 illustrations and a pedigree diagram. 
(London: J. M. Dent and Co., 1899.) 4s. 6d. net. 

Mr. Carpenter’s useful little book bears as a sub- 
title the announcement that it is a Primer of 
Entomology. In his preface Mr. Carpenter only 
claims that his book is a compilation. This to some 
extent is necessarily so and we should be apt to dread 
the subject-matter within its covers, were it otherwise. 
Still, there are compilations well worth attention, and 
this is one of them. The author tersely, and with 
much judgment, tells the story of Entomology in a 
pleasing fashion, which is sure to obtain many recruits 
to the study of insects. Among some orders of 
Insecta we note changes of arrangement, for instance 
in the Order Lepidoptera, the chapter opens with the 
words ‘‘ Moths and Butterflies’ and so they are 
arranged by Mr. Carpenter. He tells us that ‘‘ the 
popular division of Lepidoptera into butterflies and 
moths is quite unscientific.” Indeed, these are hard 
times for the beginner. Take this statement, which 
is quite true, in conjunction with Dr. Sharp’s authori- 
tative work we have just noticed, and let the 
uninitiated judge between them. It is enough to 
drive him to postage-stamps. In the two books the 
arrangement of orders are different, that of the 
families in the orders is often different, as are 
frequently the names of species. Both authors 
are men whom we can respect, and each knows what 
he is writing about, yetihe result is—apparent chaos. 
Nevertheless, we can recommend Mr. Carpenter's 
little work as one well worth perusal, and one likely 
to be useful to its readers whom we trust will in good 
time be able to judge for themselves, and even 
propound new theories to vex the next generation of 
entomologists. The book is liberally illustrated, and 
prettily produced, though we should have thought for 
a book of this class, intended rather for everyday 
work than to be put uncut on the library shelves, there 
might have been less straining after the antique and 
fewer rough edges and uneven pages. 


Bacteria. By GEORGE NEWMAN, M.D., F.R.S.E., 
D.P.HH., xv. + 351 pp., Shin. X 6in., with 23 plates 
and 61 illustrations intext. (London: John Murray, 
1899.) 6s. 

This work is one of the Progressive Science Series 
and deals with a subject, which though comparatively 
new is recognised as of the highest possible impor- 
tance to the human race and its domesticated animals. 
Dr. Newman, who is the Demonstrator of Bacteriology 
in King’s College, London, places the subject before 
his readers lucidly and with a simplicity indicating a 
thorough knowledge of his subject. His first chapter 
deals with the biology of bacteria, which will prove a 
most useful treatise for those desiring a better know- 
ledge of these low organisms. This chapter includes 
a description of their culture, and the apparatus 
necessary, which is fully illustrated. In the next 
chapter dealing with bacteria in water, more apparatus 
for their study is figured. The same applies to the 
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third chapter describing air-borne species. This is 
followed by an article on the bacteria of fermentation. 
Bacteria of the soil are then treated, as are those in 
milk and other foods. ‘The remainder of the book 
deals with bacteria in connection with diseases, 
immunity and anti-toxins. The book closes with a 
valuable chapter on disinfection. 


Fauna of Shropshire. By H. EDWARD FORREST, 
xv. -+- 248 pp., illustrated by numerous plates and 
portraits, 8in. X 5in. (Shrewsbury : L. Wilding, 
London: Terry and Co., 1899.) 7s. 6d. 

The author of this elegantly produced little work is 
an Ton. Local Secretary of the Caradoc and Severn 
Valley Field Club, As indicated by the title of the 
work, it is entirely of a local character, but never- 
theless contains a great deal of information, useful 
beyond the boundaries of the County. Although 
bearing the title of the ‘* Fauna of Shropshire,” 
Mr. Forrest does not go beyond the vertebrates, 
confining himself to the mammals, birds, reptiles, and 
fishes. There are many interesting little notes spread 
through the pages, which will repay the subscribers 
who have assisted the author in bringing out his book. 
Perhaps, however, the most valuable chapter is that 
referring to some past Shropshire naturalists, whose 
portraits are given with biographical notices, such 
being always useful to County historians. The 
illustrations are generally successful, though many of 
them are taken from animals preserved in museum 
cases. 

Impressions of America. By T. C. PORTER, M.A., 
F.C.S., F.R.A.S., F.P.S. xxi. ++ 341 pp., 9in. X6in., 
with 57 illustrations. (London: C. Arthur Pearson, 
Ltd., 1899.) 10s. 6d. 

This book has all the appearance of originality. 
First it is tied with crimson ribbon, and as some of 
the plates are stereoscopic, there is appended in a 
little case within the binding, a small stereoscope, for 
the better examination of the views, which are often 
mounted in duplicate for this purpose. There is 
rather an elaborate explanation of the use of this little 
instrument, but: its perusal will enable the reader to 
get a better appreciation of its necessity. The author 
has had excellent opportunities, of which he has fully 
availed himself, the result being a remarkable 
pictorial collection of the wonders of American 
scenery, with some good descriptive writing. At the 
end of the book are several interesting appendices, in 
which there is some scientific matter, especially with 
regard to physical geography, a new theory of geysers, 
and an explanation of the apparent, but not exact, 
breadth of the American Fall at Niagara. There is 
much to interest one, and some pleasing illustrations. 

Chats About the Microscope. By HENry C. 
SHELLEY. IOI pp., 74in. X 5in., with frontispiece 
and 30 illustrations. (London: The Scientific Press, 
Ltd., 1899.) 2s. 

The title of this little book fittingly describes its 
contents. It is scarcely a volume that would be of 
service to the experienced microscopist or naturalist, 
but is written with a view to inculcate in the casual 
wayfarer a love of nature, especially in those minute 
forms that require the microscope for their investiga- 
tion and even for their observation. To this end it is 
well adapted, and might serve as a very elementary 
introduction to the use of the microscope. Slight in 
treatment, it alludes briefly to such well-known forms 
of microscopic life as Volvox, Hydra, and Daphnia, 
the Desmids, the. Diatoms, etc. [It touches on, 
rather than explains, the elementary use of the 
microscope and the necessary methods of mounting. 
The illustrations are clear and characteristic of their 
subjects. —F.S.S. 
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List oF Ponps.—As a beginner who is interested 
in Pond Life, I would like to recommend (as sug- 
gested ante page 57) to others my favourite pools in 
Richmond Park, Surrey. The ponds are situate in 
most cases near to Kingston Gate, Ham Gate, Ladder 
Stile and Robin Hood Gate. The following may be 
found: Amoeba, Vorticella, Hydra, Rotifers, Water 
Fleas, Stentor polymorphus, Volvox, etc. I may add 
that Avda viridis may be found in abundance in the 
roadside ditch, near to Beverly Bridge, Putney Vale, 
where I have taken some just recently. —/ohkn Pearson, 
Glenville Road, Norbiton, Surrey. 

METHOD FOR RIPENING HAEMATOXYLIN.—Prof. 
H. F. Harris preparesa ripened solution of haematoxylin 
by the following means, which, in view of the frequent 
use of this stain by microscopists, may be worth 
trying. One grm. of haematoxylin in crystals 1s 
dissolved in 10 grm. of absolute alcohol. Then a 
second solution is made of 20 grm. of ammonium or 
potassium alum dissolved in 200 ccm. of hot distilled 
water. The two solutions are mixed at once or after 
24 hours, and °5 grm. of mercuric oxide (either red or 
yellow) is added, the mixture heated to boiling, and 
then quickly cooled. The liquid at once becomes 
dark red, and may be used for staining (if necessary) 
without delay. A precipitate that sometimes forms 
after a few days may be filtered off, and does not 
reappear. 

MIcROSCOPIC PREPARATIONS OF CoPEPODA. —Mr. 
C. D. Marsh says that copepoda and pentomostraca in 
general are most easily collected by means of a 
dredge, the mouth of which is covered with a cone of 
coarse wire gauze. This gauze-covered mouth keeps 
out the sticks, weeds, etc., so that the net can be 
repeatedly drawn through a weedy pond without 
becoming choked with débris. For histological 
purposes Mr. Marsh recommends killing by one of 
the osmic acid preparations, but for systematic pur- 
poses, or for the study of the muscles, he has found 
alcohol the best killing and preserving agent. 
Formalin leaves the material too brittle for dissec- 
tion. The best staining results are obtained by 
immersion in dilute picro-carmine, for one to three 
days. For dissecting, the alcohol should be 
replaced by glycerine, but the change must be made 
gradually or the specimen will be distorted and 
perhaps ruined. The dissection will require the 
finest needles, and better work can be done if they are 
carefully ground down on two sides, so as to make 
minute scalpels. Mr. Marsh uses almost exclusively 
Farrant’s medium for mounting, and the parts as 
dissected in glycerine can be removed direct into this 
medium. 

NITRAGIN AND THE NODULES OF LEGUMINOUS 
PLANTS.—Miss Maria Dawson states that a study of the 
nodules found upon the roots of leguminous plants has 
led her to an unhesitating confirmation of the parasitic 
nature both of the filaments and of the bacteroids. The 
formation of tubercles is the result of inoculation with 
nitragin, either of the seeds or soil, and this consists 
of minute straight micrococcus-like organisms which 
become connected into bacteroids and straight rods. 


MOovEeMEN?Ts oF DiaToms.—Mr. F. R. Rowley 
has given an abstract of Lauterborn’s important work 
on the Structure, Division and Movement of 
Diatoms. The structure of Piznularia major, and 
Surtrella calcarata is described in detail. Lauterborn 
believes in the existence in the former species of an 
enveloping layer of hyaline jelly, so transparent, and 
of a refractive index so closely corresponding to the 
surrounding water, as to be completely invisible, even 
with the best lenses, in clear water. The motion is 
probably due to very fine gelatinous threads, equally 
invisible, which proceed from the central node and 
run obliquely backwards, forming an acute angle with 
the surface of the frustule. In other species, how- 
ever, both these and the hyaline investment, are 
apparently wanting. 


New CeitL_ For Liguip Mounts.—Mr. Chas. 
Baker, of Holborn, has sent us a glass micro-slip to: 
which a glass cell has been attached by some process 
of vitrification. This should prove a practical method 
of surmounting a difficulty that has been a constant 
source of trouble to microscopists and we commend 
these cells to the notice of our readers. The price is 
4s. per dozen. 


Bere RoucrE or Wesr Inpies.—Mr. W. Cran, 
who contributed some time ago some interesting 
drawings of the Mycetozoa of the West Indies, and 
also of the ‘‘chigoe” of the same locality (SCIENCE- 
Gossipr, Vol. iv., N.S., page 361), sends us a drawing 
of the ‘‘ Bete rouge,” which we herewith reproduce. 
It also is a native of the West Indies, and is a source 
of considerable annoyance and discomfort at certain 
seasons of the year. It lives amongst grass, and attacks. 
anyone walking or sitting near it. The creature 
being very small, and keeping its hold tenaciously, 
is difficult to remove. The best remedy is to smear 
the part with oil or 
vaseline. The speci- 
men illustrated was 
picked from the top 
of a vesicle, which it 
had produced upon 
the arm of a lady. 
The colour of the 
“ Béte rouge,” is, as 
its name implies, a 
bright red. It seems 
to belong to the Tick 
family, in which case 
its having enly three 
pairs of legs would 
apparently indicate that it is still immature, but 
Mr. Cran says that he has not observed any specimens 
with four pairs of legs like an adult tick. 


Béte rouge X 120. 


How to KEeEp VoLVox.—Some time ago a corres- 
pondent of this journal wrote stating that he had 
succeeded in keeping Volvox globator in good: con- 
dition for a long time by placing the bottle containing 
the Volvex under a rain-water spout, so that only a 
few drops could drip into it to replace the loss by 
evaporation. Mr. F. Harrisson, of Cheadle, Stafts, 
writes us that after trying this and many other ways he 
has succeeded better during this dry summer, than 
ever before, by the following simple method. In a 
window looking west he has placed a wide-mouthed 
bottle half full of water, and within this, but not 
communicating with the water, the bottle containing 
the Volvox. Two or three times a week he adds a 
teaspoonful of spring water. Mr. Harrisson has sent 
us a tube of Vo/vox from this bottle. He says they are 
at least ten times as numerous as when, two months 
ago, he collected them. ; 
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FORAMINIFERA FROM KENT.—With the approach 
of the holiday season some of our readers who are 
thinking of visiting Margate may be grateful to Mr. 
Frank P. Smith for reminding them that the smooth 
sand surrounding the extremity of the Nayland Rock 
breakwater is a good locality for collecting foramini- 
fera. Mr. Earland’s articles in the two last numbers 
of ScrENCE-Gossip (ax‘e pp. 8 and 53), give most 
complete and detailed methods with regard to the 
treatment of this material. 

DIAMOND BeErLes.—Mr. Smith also recommends 
Epping Forest as a good locality for the beautiful 
diamond beetles found in every cabinet of microscopic 
objects. They may be picked from the trunks of trees, 
or collected by simply sweeping a net amongst the 
nettles and low herbage. Mr. Smith recommends 
that the beetles should be dried for some weeks before 
mounting whole, and suggests that a cyanide bottle 
only should be used fora killer, as spirit has a tendency 
to destroy the colour. 

PARASITES OF TlouSE FLIES AND Birps.—Mr. 
Cran also sends drawings of a red parasite, taken 
from a house fly, and of another parasite taken froma 
bird. He found two of the former concealed under 


FIG. 3. 
Parasite’ oF House FLy. | ’ 
Fig. « ventral aspect So. Fig. 2a foot of jrd pair x 2€0. 
Fig. 3 mouth organs x 260. 
the antennae. He adds that he has found parasites 
with similar mouth-organs on grasshoppers. The 
latter were found on the larger feathers of the birds 


PARASITE OF BiRDs. 
Fig. 1 male. Fig. 2 female x 60. Fig. 3 foot of female x 260. 
wings, and were grayish in colour. Like the ** Bete 
rouge” these parasites come from Antigua, West 
Indies. Mr. Cran would be glad of any information 
with regard to any of them. 


MICROSCOPY FOR BEGINNERS. 
By F. Siititincron Scaces, F.R.M.S. 


(Continued from page 59.) 


WE now come to the sub-stage condenser, a piece 
of apparatus that originated in England. Without 
this no microscope stand can be considered complete, 
or capable of doing good work with any other than 
low powers. It is the adjunct that makes the modern 
microscope so enormously superior to its predecessors, 
and is second only in importance to the invention of 
the achromatic objective. Its office is to gather 
together, concentrate and focus the light upon the 
object. No microscope should be purchased that has. 
not fittings for such a condenser, or to which the con- 
denser cannot at any rate be subsequently readily 
added. In its simplest form it is merely a ring fitted 
beneath the stage and accurately centered with the 
optic axis of the microscope. The inside diameter of 
this ring should be the ‘* Society” size, 7.c., 14 inches, 
full. As, however, the centering of the objectives 
themselves generally varies more or less, it is a great 
advantage to have some means of slightly altering the 
centering of this ring. Further, as the condenser 
requires focussing like the objective, a focussing 
adjustment becomes more than a convenience. This 
may be by rack and pinion, or by one of the cheaper 
forms of adjustment made by certain makers for their 
less expensive stands. “Failing this, the condenser is 
made to slide in the fitting or ring, in its simple form, 
io which I have above alluded. 

We have now briefly enumerated the essentials of 
a modern microscope stand, and it will be advisable 
here to illustrate certain typical stands of individual 
makers. We have purposely selected for illustration 
microscopes by makers who are in the front rank, and 
whose names are a guarantee of good workmanship. 
and design. We have, of course, relied opon our own 
judgment in making such selection, but we wish it to 
be clearly understood that we make no invidious 
distinctions, that there are other stands and also other 
makers, which our space and the scope of our 
articles alone prevent us from enumerating in detail. 

Messrs. R. and J. Beck, of Cornhill, have recently 
brought out a greatly improved model of their 
former ‘* Star.” microscope which they call the 
“British Student’s.”” With rack and Pinion coarse 


R. & J. Beck's British Srupent’s Microscope. 


adjustment, micrometer screw fine adjustment, draw- 
tube engraved with millimetre scale, double mirrors, 
under stage fitting with iris (fe., contracting) 
diaphragm, and large tripod stand, this microscope 
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costs in case complete £3 12s. 6d. With one eye- 


piece, an inch and a quarter inch objective, 
and a special cheap but efficient Abbé con- 
denser, the whole will cost £6 os. 6d. With 


sliding coarse adjustment instead of the rack and 


ne 
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R. & J. Beck's 


pinion the purchaser will save a guinea, whilst a 
focussing and swinging sub-stage arm will cost 15 
shillings more. With a rack and pinion focussing and 
screw centring sub-stage, 40 shillings more. The 
instrument is well and strongly made and capable of 
doing good work. We illustrate the complete 
instrument. 

A higher class instrument made by the same firm, 
and which for finish and workmanship is, we think, 
well worth the extra money, is their ‘‘ Continental 
Model,” which we illustrate herewith, complete. 

The price of this stand only, in case, with horse-shoe 
foot, as illustrated, coarse adjustment by rack and 
pinion, micrometer screw fine adjustment, large 
vulcanite stage, rack and pinion focussing and screw 


‘“* CONTINENTAL.” 


Ross ‘‘New Mepicat Scuoor.” 


centering sub-stage, is £7. With two eyepieces, 
rt inch and } inch objectives, large Abbé condenser 
with iris diaphragm, fitted also with swinging arm to 
carry coloured glasses or stops for dark ground 
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illumination, the price is £10 18s. A spiral focussing 
adjustment instead of the rack and pinion centering 
sub-stage will save 15 shillings in the total. 


Messrs. Ross, Limited, of New Bond Street, make 
cheaper models than the one we have selected, but 
keeping in view the requirements necessary for real 
work, which we enunciated beforehand, we figure 
their ‘‘ New Model Medical School and Educational 
Microscope.” This instrument has coarse adjustment 
by rack and pinion, micrometer screw fine adjust- 
ment, horse-shoe foot, and a specially-designed rack 
and pinion focussing (but non-centering) sub-stage, 
which allows the condenser and the iris diaphragm to 
be swung aside independently of each other. The 
price of the stand, with one eyepiece only, in case, is 
45 15s. With Abbé condenser, iris diaphragm, 
= and {inch object glasses it will cost £9 5s. Foran 
extra 10 shillings Messrs. Ross so arrange the stand 
that the pillar can be reversed upon the foot, and the 
whole microscope thus turned right round. When 
it is being used in the inclined or horizontal position 
this greatly reduces the unsteadiness to which this 
form of foot, as we have before remarked, is liable. 


Messrs. Swift and Son, of Tottenham Court Road, 


Yes ij 
Swirr ‘“ HisToLocicat.” 


make a microscope which they call their ‘‘ Histo- 
logical and Physiological Microscope.” The stand is 
a firm tripod, there is coarse adjustment by rack and 
pinion, direct-acting fine adjustment, draw-tube, 
mirrors, stage with horse-shoe opening, and fitting 
beneath of the standard size for illuminating apparatus. 
With one eye-piece, inch and } inch objectives, Abbé 
condenser with iris diaphragm, and case complete, the 
price is £8 17s., or with sliding coarse adjustment, 
30 shillings less. A proper focussing and centering 
sub-stage costs 38 shillings more. An exactly similar 
microscope on four legs, giving exceptional steadiness, 
costs 5 shillings more. 
(To be continued. ) 
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Monthly, Price 2d. 


The Cheapest Natural History Magazine. Mailed tree to any 
part of the World, per annum 2/6, 
A specimen Copy will be sent by Joun Bare, Sons, and 
Dantecsson, Lrp., 85-89, Great Titchfield Street, W., 
on receipt of id. stamp for postage. 


NATURE NOTES: * The Selborne Soclety’s 


Magazine. 
Edited by G. S. Boutger, F.L.S., F.G.S., Professor of Botany 


and Geology, City of L ondon. College. 
NATURE NOTES 


progress in the love of Nature, in the knowledge of natural 
objects, and in the war to be waged in defence of the beauties ot 
Nature against their more or less avowed exterminators. The 
object of the Selborne Society is to unite lovers of Nature for 
common study, and the defence of Natural Objects (Birds, 
Plants, beautiful Landscapes, &c.) against the destruction by 
which they are so constantly menaced. The sfnaimee Annual 
Subse ription (which entitles Subscribers to a Monthly copy of the 
Society s Magazine) is 5s. All particulars as to Me mbership may 
be obtained from the SECRETARY OF THE SELBORNE Sociery, 20, 
Hanover Square, W. 

JOHN BALE, SONS, & DANIELSSON, Ltd., 


$3—89, Great Titchfield Street, London, W 
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ILLUSTRATED, 
Subscription, $1.00 per year, Foreign, $1.25. 
ISSUED MONTHLY. 


The Journal deals only with the practical side of 
microscopical technique and apparatus. It contains a 
large amount of original matter from the best writers in 
all the fields in which the microscope is used. Keviews, 
abstracts and notices of foreign literature put the reader 
in touch with the whole field of foreign and domestic 
work. While the most advanced methods are recorded, 
there are series of articles specially for beginners. 


is intended to be a record of progress 
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SALE ANNOUNCEMENTS. 


Tuesday, August [5th. Curiosities from all parts of 
the World. 


SCIENTIFIC INSTRUMENTS 
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Photographic and Optical Apparatus, Electricals, 
Mathematical, Surgical, and Musical Instruments, 
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EVERY FRIDAY. , 
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Mr. J. C. STEVENS 


Begs to call attention to the above Sales at his Great Rooms, 


38, King Street, Covent Garden. 
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An Illustrated Monthly Magazine of General Entomology. 
EDITED BY J; W. TUTT, F-. 
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a8 pages. Double numbers post free to Subscribers. Subscrip- 
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FATHER CORTIE is the newly-appointed director 
of the Solar Section of the British Astronomical 
Association in succession to the late Miss Brown. 


A STURGEON of rather unusual size was recently 
taken in the River Dee, in Cheshire. It measured 
Sft. tin. in length, and weighed no less than 168Ib. 
A second fish of the same species was caught in the 
estuary of the Dee on 7th July, which weighed 
upwards of three hundred pounds. 

PROFESSOR LINDERS PETRIE has again arranged 
the annual exhibition of objects found during the 
excavations of the Egypt Exploration Fund. This 
year the collection is on view fora month or so, at 
University College, London. Admission is by sign- 
ing the visitor’s name in a book at the entrance. 


At Mr. Stevens’ Covent Garden Auction Rooms the 
collection of shells formed by the late A. W. Langdon, 
M.A., was sold on June 13th. No very high prices 
were realised. A fine specimen of Helix gealed 
together with a good example of H. /arafanga were 
knocked down to Messrs. Sowerby and Fulton, for 
three shillings. 

THERE seems to be a possibility of the beautiful 
Muckrossestate at Sane becoming a public reserve. 
The Council of the National Trust is making efforts to 
come to an understanding with the present owners. 
We hope the members of that admirable body may 
succeed in so excellent an object. There appears to 
be a chance, after all, of its becoming the demesne of 
a rich tobacco merchant. 

Visirors to London with a taste for botany should 
try to obtain admission to the gardens of the Royal 
Botanic Society, Regent’s Park. There is always 
something of interest to be seen, and often new and 
rare forms of plants well worth going a distance to 
view. The fellowship has latterly considerably 
increased, and many functions of social importance 
now take place in this beautiful corner of London. 


Tue London Amateur Naturalists havelatterly been 
taking advantage of the long days for their summer 
excursions. The South London: Society has lately 
visited the old canal banks at Byfleet, in Surrey, for 
neuroptera ; the Chalfort Road region of Buckingham- 
shire, where the beech woods are rich in lepi- 
doptera and mollusca; also Wisley, in Surrey, 
where there are large ponds of many acres in extent 
and much heather, with fir woods and abundance of 
fungi. 

Tue North London Society visited the Hon. 
Walter Rothschild’s museum at Tring Park on July 
15th. After a charming walk in the neighbourhood, 
the museum was inspected, as were the marsupials and 
other animals, that are colonized in the Park. 

THE Western Shore of Shetland was visited for the 
first time for forty-four years by a shoal of bottle-nose 
whales. The fishermen and natives captured no less 
than seventy-one of the whales. There appears to 
have been a custom for the landowner to claim one- 
third the value of whales taken on the coast bounding, 
the manor. This was successfully disputed some time 
ago, and curiously, though such visits by whales used 


to be of frequent occurrence they ceased after 1555, 
when the estate changed hands, until last month. 

Tue considerable heat of July up to the 21st of the 
month this year, has not been very exceptional. 
Many people and various animals, especially horses, 
have suffered much discomfort with the thermometer 
registering 126 deg. Fah. in the sun, in London, 
and So deg. in the shade. Mr. G. J. Symons, 
F.R.S., reports an exceptionally hot night of 12th 
July. The following, he states, are highest recent 
minimum night temperatures: July 23, 1868, 65°7 
deg.; July 26, 1872, 66 deg.; Aug. 18, 1876, 
66'S deg. ; July 12, 1899, 66 deg. Fah. 

IN an alcove devoted to recent acquisitions, at the 
Natural History Department of the British Museum, 
Cromwell Road, is now being displayed a curious 
but interesting collection of mummied birds and 
mammals, obtained in the catacombs of the sacred 
animals at Denderah, Egypt. The date of embalming 
these relicts of a past civilization was between 
1200 B.C. and 200 A.p, Some of the examples are 
admirably preserved, showing feathers and fur 
sufficient for identification, at least of genera. The 
objects were presented by the council of the Egypt 
Exploration Fund. 

OF the fifty-one great-auk eggs that are known, 
perhaps the largest specimen was sold at Mr. 
Steven’s Rooms, King Street, Covent Garden, on 
July roth. It was one of three examples formerly in 
the collection of Count Raoul de Berace, who is said 
to have obtained it from a fisherman of St. Malo. A 
figure of this egg appears in the Société de Zooligége 
de France Memoirs, for 1891. The purchaser is Mr. 
Middlebrook, who has added it to his museum at the 
Edinburgh Castle, Mornington Road, Regent’s Park, 
London. The price reached was three hundred 
guineas, although the specimen is slightly cracked. 

Iv is pleasing to find that the demand for scientific 
instruments becomes greater year by year. We 
recently heard of one firm supplying a couple of 
Amateur Microscopists with some £2,000 worth of 
microscopical apparatus, in a comparatively few 
months. Now it is announced that Messrs. Newton 
and Co., of 3, Fleet Street, have found it necessary to 
occupy a new factory in Little James Street, London. 
There they propose to give special attention to the 
Apps-Newton Induction Coils, and multiple-plate 
Wimshurst Electrical Machines for X-Ray work. 
Wireless Telegraphy and other new forms of scientific 
and philosophical apparatus, can in consequence of 
this enlargement receive Messrs. Newton’s closer 
attention. The factory is entirely worked by electric 
motive power of the most recent design. 


THE event of the month amongst botanists in 
London, has been the International Conference on 
Hybridization, held on the 11th and r2th of July. 
The first day the meeting was at the Royal Horti- 
cultural Society’s Gardens at Chiswick, the second 
assembly being at the Westminster Town Hall. The 
attendance was large on each occasion, there 
being good response to the invitations issued 
by the Royal Horticultural Society, which 
organized the affair. Many papers of im- 
portance were read, and a really magnificent show 
of hybrids and the results of cross-breeding was given 
in the large conservatory at Chiswick. Among the 
more remarkable were hybrids between gooseberry 
and black currant with a delicious seedless fruit, for 
it is infertile. Curiously there is no smell of the 
latter shrub about the plant, which is devoid of 
scent-producing glands. Another interesting cross 
was between raspberry and blackberry. Still more 
wonderful was that between a clematis and columbine. 
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STEREOSCOPIC RADIOGRAPHY.—By means of a 
recently designed apparatus, not only can foreign 
bodies be traced in the human system, but their 
places determined and their distances from a given 
point of the skeleton found. It enables the operator 
to take two radiographs in almost as many minutes, 
develop, and examine them in a special stereoscopic 
apparatus. This is brought about by using a vacuum 
tube giving rapid records, and a stand which enables 
the operator to take two radiographs of the same 
oolect from two different, but precisely defined 
ci. 


THERMAL AMMETER.—By means of the following 
instrument reliable measurements of the strength of 
an electric current can be obtained. It consists of a 
U tube filled with mercury, and with one of its 
branches slightly drawn out in the middle. Into the 


narrow portion is introduced a mercury thermometer. - 


Two platinum electrodes are set in the branches of 
the tube, and convey the current to be measured. 
The heat developed by the passage of the current is 
almost all concentrated round the thermometer, and 
the rise of the mercury in the latter within a given 
time indicates the strength of current, as the heating 
effect is directly proportional to the square of the 
current. In an improved pattern of this instrument 
the U tube is narrowed at its lowest portion, pro- 
ducing a thin thread of mercury there. The thermo- 
meter bulb encloses this thread, and thus measures 
the heating without loss of radiation. The am- 
meter will measure currents from I to 0°05 amperes 
within 1 or 2 per cent., and its readings are very 
constant. 


Vo.ra’s APPARATUS. —The calamitous destruction 
by fire of the historical apparatus. of Volta is deeply 
regretted by all the electricians of the Globe. The 
fire occurred on July 8th, at the Volta Centenary 
Exhibition at Como, and practically not anything was 
saved. When the report of the loss reached London, 
‘Professors S. P. Thompson, Ayrton, Perry, and 
other prominent electrical engineers, who were 
then assembled at a private function, at once sent 
a telegram of deep sympathy to the Mayor of 

omo. 


PHOSPHORESCENCE AT Low TEMPERATURES.— 
Experiments have been made to determine the precise 
low temperature at which phosphorescent bodies lose 
their luminosity, to regain it on heating. Specimens 
of calcium and zinc sulphides exposed to the arc lamp 
showed a diminution at —20° or —30° and their 
phosphorescence disappeared entirely at about —50°. 
When exposed to magnesium light, the luminosity 
disappeared between —70° and —go°. When 
exposure to magnesium light is made at —rg1°, the 
temperature of liquid air, and the body is heated, 
luminosity begins to appear at —18o0° and increases 
as the heating proceeds. The exciting and emitting 
processes are thus separated, and by means of rapid 
heating it is possible to watch the first stages of 
phosphorescence, which are usually’ masked by the 
incident light. y 


CONTRIBUTED BY FLORA WINSTONE. 


BULLETIN DE LA SOCIETE ROYALE LINNEENE 
DE BRUXELLES (Brussels), May and June, 1899.— 
This number contains an article by M. PAbbé E. 
Ouvray, on the vegetable parasites that attack the 
order Rosaceae. He deals more especially with fruit 
trees, giving a detailed account of the especial para- 
sites attacking different species.. He concludes by 
suggesting various remedies, the chief being the 
following prescription :—2 kgm. of sulphate of copper 
and 1 kgm. of lime in 100 litres of water. Other 
receipts are given, but in the opinion of M. Ouvray 
this is the most effectual. The article is well worth 
reading by those who are interested in the welfare of 
their gardens and orchards. M. Gustave Riviere, 
Professor of the Department of Agriculture in France, 
writes on the characteristics of the phylloxera. f 

Le Mots ScrenTIFIQUE ET INDUSTRIEL (Paris), 
June, 1899.-—This is the first number of a new maga- 
zine, founded with the object of giving each month 
reviews of the work that has been done in the different 
branches of Science. We gather from the editorial 
note that it is the intention of the management to in- 
clude all branches. This number, however, deals 
with Applied Science, with the exception of an article 
on Agriculture. Amongst the subjects treated are 
railways, tramways, auto-motors, navigation, indus- 
trial chemistry, metallurgy, photography, and physical 
research. The chemistry of minerals, organic and 
biological chemistry, and several others are also treated. 
An article on the history of wiretess telegraphy, by 
M. A. Blondel, is promised fer the next issue. 

A CATALOGUE OF AUSTRALIAN COoccCIDAE, by 
James Lidgett, has been reprinted from ‘‘ The Wom- 
bat” for May, 1899. It is a list of the various species 
of this troublesome little group of plant parasites. 
Those known in Australia up to the present day 
number 1,119 species. Mr. Lidgett gives short 
descriptions of the less generally recognised. 


L’EcHANGE REVUE LINNEENE(Lyons), June, 1899. 
—M. .\. Carret continues his articles on F. Guillebeau 
and his Entomological works. He analyses them with 
great care, pointing out in what they are useful and 
where the works have ceased to be valuable. M. 
Viviand-Morel writes on some of the ‘‘ Plants at 
Fontainebleau.” The article is largely a criticism of 
M. Thurmann’s theory that the distribution, or rather 
arbitrary growth and prosperity of plants in alien soil, 
is due to the action of the minerals of the soil. M. 
Morel illustrates his objections to this theory by 
examples from the neighbourhood of Fontainebleau, 
where, he points out, plants are found growing 


in a soil which does not contain the minerals 
necessary. according to M. Thurman, for their 
growth. (July) M. Morel concludes his article 


on the Plants of Fontainebleau and M. Carret con- 
tinues his analyses of Guillebreau’s entomological 
works. A short note on a New Coleopteron is of 
interest. It was found by Mr. J. Roger in Dahomey 
and named by him Azthia bordasi?, the specific name 
being in honour of M. L. Bordas, the chief of the 
Zovlogical Faculty at Marseilles, and well known for 
his works on the Anatomy of the Coleoptera. | 
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Wuite DEADNETTLE VARIETY.—I enclose a sport 
of Lamium album in which the chlorophil green of 
the leaves is largely replaced by white splashes and 
streaks giving the plant a handsome appearance.—C. 
Bond-Smith, Potton, Beds. 


BETONY BRAND.—/Puceinia betonicae Alb. and 
Schw. occurred on leaves of Stachys etonica on a piece 
of waste in the parish of Little Braxted, Essex, in the 
month of June.—ZLdwin £. Turner, Coggeshall. 


Bryum MuraAte.—In reply to Mr. Wheldon’s 
query in his paper on ‘‘Subspontaneous Mosses” 


(ante p. 43) with regard to the occurrence of Arye 


muraie on rocks, I am able toadd a little information. 
T have found this moss growing on wall tops, and on the 
mortar of walls, in limestone districts in Herefordshire. 
I have also found it in small quantity, growing on 
weathering sandstone rock, on a deep bank bya road- 
side, not neara wall, in the same county.—(J/iss) £. 
Armitase, Dadnor, Ross, Herefordshire. 
ANEMONECLUSTER-CUP.—Aecidium leucospermum 
D.C. is stated to be rare in this country. In fact, Dr. 
M. C. Cooke says :—‘* Found it but seldom, though 
often in search of it”—and Plowright remarks, ‘‘ rare 
in Britain.” It may be of interest. to record this 
species for the county of Essex, as I believe it is the 
first time ofthis leaf-fungus being reported as having 
occurred in this county. It was found on leaves of 
lnemone nemorosa in a wood near Witham in May 
and June, 1899.—Zdwin E. Turner, Coggeshall. 
Sussex AND IsLE oF WIGHT PLANTs.—During 
June and July I met with the following interesting 


plants: June 17th.—Sve//aria glauca, ditches near 
Amberley. Oenanthe silaifolia, meadows in the 


same locality, very abundant. 
bithynica, Lathyrus hirsutus, Lathyrus aphaca and 
Coriandrum sativum, all probably introduced with 
foreign seed, although some of them were in the same 
place last year, on cultivated land near Stanmer. 
fumaria parviflora, cultivated land in Stanmer Park, 
also in the same place in 1893 and 1894. I have 
noted its persistence at this place, as I do not find it 
recorded elsewhere as a Sussex plant. July 11th. — 
Oenanthe silaifolia, and Tris foetidissima, very 
abundant in the east of the Isle of Wight. Oenothera 
odorata, Orobanche amethystea, Euphorbia paralias, 
Festuca uniglumis, at St. Helen’s Sands, Isle of 
Wight. July r2th—An American bramble has taken 
root, and was flowering freely at the foot of the cliff 
at Shanklin. Lathyrus sylvestris and Artemisia 
absinthium in the Landslip. July 13th—Ovrobanche 
hederae, Alyssum maritimum ; and Lavatera arborea, 
at Ventnor. July 18th—U¢ricularia vulgaris was 
flowering plentifully in a ditch between Pevensey and 
Hurstmonceux in Sussex. It has been reported from 
the same district before, but although I have passed 
the place occasionally for years, I have not found 
it, which was probably due to the ditches having 
been cleaned out. In Hurstmonceux Park were 
Potamogeton rufescens, Sibthorpia europaea, and 
Calamagrostis lanceolata. Potamogeton trichoides is 
abundant in a ditch at Iford this year.—7homas 
Hilton, 16, Kensington Place, Brighton. 5 


June 20th.—Vieia . 


ABUNDANCE OF MACROGLOSSA STELLATARUM.— 
A large quantity of humming-bird hawk-moths have 
made their appearance in Northumberland. As many 
as five at a me have been seen in my garden, and I 
even saw one on the Fare Islands. They are usually 
rare in this district. 2. /. Wheeler, Alnwick. 


ABUNDANCE OF MACROGLOSSA STELLATARUM. 
—The humming-bird hawk-moths were very plentiful 
during May this year, hovering over lilac flowers at 
Alston in Cumberland. It is unusual to see them 
here. —C. IV. Ruston-Harrison, 1, Eden Mount, 
Stanwix, Carlisle, 20th June, 1899. 


MycoLocicaL LirErRATuRE.—The Yorkshire 
Naturalists’ Union is arranging to acquire the library 
of the late Henry Thomas Soppitt, who died on the 
Ist of April last. The Mycological Committee of the 
Union is anxious to secure this library on account of 
its containing so many works on fungi, mosses and 
other low forms of plant life. If this can be attained, 
it is proposed to deposit the books in a central 
position, so as to form the nucleus of a really good 
reference library on cryptogammic botany. Sub- 
scriptions or donations of books and special papers on 
mycology may be sent through Mr. W. Denison 
Roebuck, F.L.S., of Leeds, who will gladly 
acknowledge the gifts. 


FASCIATED Buossoms.—A plant of the thistle 
Cnicus palustris growing on Slade Down, N. Devon 
had about 45 flower-heads in a cluster, of these the 
5 central heads were united and formed a regular 
*“cockscomb.” On Braunton Burrows a specimen 
of marsh helleborine ( Zfipactis palustris ) had all the 
blossoms of the spike, apparently four in number, 
combined into one compound bloom; giving the 
plant a very strange appearance. This was the first 
case of fasciation I had met with among the orchids. 
Another curiostty from the same spot was a plant of 
tway blade (Zis/era ovata), in which the outer leaf 
was a narrow cylinder in shape, the edges being joined 
nearly to the top. It somewhat resembled the 
“‘ pitcher” of a pitcher-plant. The point of the other 
leaf showed over the top of the tube. /. 2. Cooper, 
68, North Hill, Highgate, N. 7th July, 1899. 


SAPERDA POPULNEA L. NEAR CARLISLE.—On 
June 11th this year I was collecting insects on the 
margin ofa large wood near Carlisle, in company with 
my friend Mr. F. H. Day, when in less than half an 
hour we captured over ninety of this interesting long 
horn beetle. They were flying in the hot afternoon 
sunshine, and settling on the aspen bushes which grew 
plentifully in the vicinity. One bush we beat, pro- 
duced ten specimens. An examination of the aspen 
stems revealed numerous burrows, undoubtedly caused 
by the larvae of this beetle. I have been over the 
same ground twice since then, but have not seen any 
signs of the beetle again, noram I aware of any 
previous record, although the district has been well 
worked. Canon Fowler (Col. Brit. Ils. vol. 4 
p: 253) says :—*‘ Lincoln, Langworth Wood ; I know 
of no record of the capture of this insect further north 
than the last méntioned locality, in which I have it 
sparingly.”.—/as. Murray, 11, Close Street, Carliste. 
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THE SUN frequently has spots upon it, usually small. 

MERCURY is tod near the sun for observation during 
the earlierpart of AueUSy being in inferior conjunction 
at 9 a.m. on 19th; but by the end of the month it 
rises more than an hour before the sun. 
VENUS rises more than an hour before the sun at 
the commencement of the month, but must be con- 
sidered as too near for observation. 

Mars sets 1h. 36m. after the sun on August Ist, 
but the interval decr s to little over an hour at the 
end of the month. 

JUPITER sets 2h. 47m. after the sun on Ist, but it 
is fast sinking into the west, and must be looked for 
as soon as twilight will permit. 

SATURN sets at oh. 36m. a.m. on August Ist, and 
at 10.32 p.m. on 31st. It is not very far from 
the meridian at the-time of sunset. 


URANUS southing nearly an hour earlier than 
Saturn, may be looked for as soon as it is dark, but 
except with large apertures is an unsatisfactory object. 

NEPTUNE rises about midnight in the middle of the 
month, and 4 minutes earlier each night after. 

Meteors should be specially looked for this month. 
The Perseids have long been striking objects on. 
August roth, but meteors of this shower may often 
be noted during the first 14 nights. The point from 
which they seem to radiate is situated R.A. 2h. 20m., 
N. Dec. 55° on Ist, but travels slowly eastward to 
R.A. 3h. 20m., N. Dec. 58° on 14th. Other showers 
are due, so that the observer should be on the constant 
look out, all through the month. 

SOLAR DISTURBANCE.—From June 24th to July 
4th there was a group of spots on the sun, the largest 
member on June 29th had a length of 43,000 miles. 
Nuclei were visible in the umbra. : 

Swirt’s CoMET, 1899 a proves to be a remarka ble 
object. On May 20th, Professor E. E. Barnard, 
with the 40 inch Yerkes achromatic found the head 
double, 28°84” separating the two centres ; by the 23rd 
the distance had increased to 38°16’. The duplex 
character has been confirmed by Professor C. D. 
Perrine, with the 36in. Lick refractor. The two 
nuclei were considered to be of 8:0 and 9°5 magni- 
tudes, but with a power of 270 neither appeared 
stellar. On May 18th a Yerkes photograph shewed 
a slender tail 6° or 8° in length, but none was visible 
to the eye. Part oF the tail was visible to the writer 
on May 15th with a 3 in. achromatic and a 16 power. 

Houmes’ Comet, T8e9 dis still very faint, it will 
be in the eastern part of the constellation Triangulum 
at the beginning of August. 

THe New ALGOL VARIABLE in Cygnus, mentioned: 
on p. 60, has a period of 4d. 13h. 45m. 2s. 

JurivEr’s FirvH SATELLITE was observed by 
Professor E. E. Barnard with the 40 inch Yerkes 
achromatic in March and April, 1898, and in April 
and May, 1899. Its period.is found to be 
Ith. 57m. 22°647s. Its eastern elongation distance 
is found to be just over 48’. The planet revolves six 
times on its axis in 59h. 34m. 376s, the satellite takes 
12m. 49°6s longer to make five circuits of its orbit. 

MuLre. KLUMPKE, who, at the Paris Observatory, 
has charge of the measurements of the astrographic 
plates, has been in England for the International 
Congress of Women, and gave an interesting address 
on 28th June, at the last ordinary meeting of the 
ninth session of the British Astronomical Association. 

JUPITER APPARENTLY MoonteEss.—At the same 
meeting, Mr. C. T. Whitmell, President of the Leeds 
Astronomical Society, read a short, but very interest- 
ing paper on this subject. It referred principally to 
August 21st, 1867, when for an hour and three 
quarters no satel nee were visible off the planet’s 
Ghise, Io IUIGS were in transit, and IT. occulted. 

Ge NATURAL OBSERVER ” for July is 
to hand. It contains a short article on the Elereford 
earthquake of 1896, a coloured plate of drawings of 
Mars by Messrs. Charles Grover, A. A. Williams, 
and A. Mee, besides four of Grover’s drawings of 
Mars, 1866-7, with a 2 inch achromatic. Itis the 
organ of the Astronomical Society of Wales. 

Mereor.—On Thursday July 13th, a few minutes. 
before 11 p.m., Messrs. J. ar. Carrington, and F. Noad 
Clarke saw a beautiful Meteor about thrice the 
brilliancy of Jupiter. It passed from South to North, 
and slightly broke up before disappearing. The 
place of observation was in the West-end of London. 
Further observetions will be gladly received.— 
F. C. Dennett, 110, Strand, W.C. $ 
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CHAPTERS FOR YOUNG ASTRONOMERS. 
By Frank C. Denner. 
TELESCOPIC APPARATUS. 

(Continued from p. 61). 

Tukee kinds of eyepieces are in common use with 
the astro-telescope—the Negative or Huyghenian, the 
Positive or Ramsden, and the Kelner. They each 
consist of two plano-convex lenses, that next the eye 
being known as the eye-lens, and the otheras the field 
lens. The first is the best for general use. The two 
lenses are placed with their plane sides toward the 
eye. Their foci are as 1 : 3, and they are placed half 
the sumof their focal length apart, in other words 2. 
The diaphragm is placed midway between the lenses 
in the focus of the eye-lens. To find the focal length 
of a negative eyepiece, divide twice the product of 
the focal length of the component lenses by their 
sum. Thus if eye-lens equal 1-3rd inch, and field- 
lens equal 1 inch, the matter stands thus :— 
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The Kamsden eyepiece is generally used for finders 
and micrometers, as it has a very flat field of view. 
Two lenses having their convex sides facing each 
other are placed at a distance apart less than the focal 
length of the eye-lens, and the diaphragm is at the 


focus of the combination. If there be any difference 
in the focal length of the lenses, the shorter should be 
the eye-lens. Divide the product of 
the focal length of the component lenses 
by their sum, less the distance between 
them, the result being their equivalent 
focus. Thus 4-inch and j-inch lenses 
} inch apart will be calculated thus :— 


The Kelner eyepiece is only used where 
a very large field of view is required, as for 
nebulae, clusters, and comets. The eye- 
lens should be achromatic, and the field-lens 
is so placed that its cell forms the border 
of the field of view. Both lenses have their flat sides 
next the eye. The focus of the eye-lens is the effective 
focus of the combination. In some of the best eye- 
pieces the eye-lens is meniscus. 


The Barlow lens is a concave achromatic lens, 
which if it be placed about five inches behind an eye- 
piece increases its power by about one-half. Thus if 
a telescope has two eyepieces, 70 and 180, with a 
Barlow lens, powers of 105 and 270 may also be 
obtained. In practice, personally, I do not care for 
this lens. It is, however, very useful for use with the 
filar micrometer, increasing the power without 
magnifying the wires. 

A Star Diagonal is a right-angled totally reflecting 
prism to enable the observer to look at objects near 
the zenith without craning one’s neck. A solar 
diagonal reflects the image of the sun from the front 
surface of a piece of glass, which, of course, reftacts 
most of the light and heat. These two are sometimes 
combined in one, using the same prism in a reversed 
position. 


It is sometimes useful to have cross-wires to one of 
the eyepieces. If the diaphragm can be removed 
this can easily be done. Stretch the spider line or 
piece of raw silk between two pieces of cork on the 
points of a pair of compasses, then lay them across 
the diaphragm, fastening them with melted beeswax. 
When set, cut off close to the metal. Be careful in 
replacing the diaphragm to set it with the ‘‘ wires ” 


exactly in focus. A narrow bar put across the 
diaphragm will often be useful to hide a bright star 
or planet when looking for a faint companion or 
satellite. 

For measuring, there are four different kinds of 
micrometer. The ring micrometer is a ring sus- 
pended in the field of view. It is necessary for the 
observer to know its precise diameter and thickness. 
Then by exactly noting the difference in time of two 
objects passing behind, it is possible to calculate the 
difference of position between them. This form can 
be employed with any telescope. 


The filar micrometer has two frames, having fine 
wires or spider lines, which can by means of a screw 
be made to coincide, or to separate to a considerable 
distance. The value of one revolution of the screw 
has to be determined, then by setting the two wires 
to intersect two objects whose distance is desired to 
be measured, the number of revolutions, and part of 
a revolution, the .screw has made, is read off and the 
actual distance is easily calculated. An equatorial 
stand, with clock work, is a necessity for the filar 
micrometer. It is also necessary at night time to 
illuminate the field of view. 


The double image micrometer is made sometimes 
like a day eyepiece, the third lens of which, from the 
eye end, is divided into two equal portions, one of 
which slides past.the other by means of a screw. 
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J. Browininc's, MacCLean’s SPECTROSCOPE. 


When the two halves are coincident and the index 
reads 0, there is only one image seen ; but on turning 
the screw two are visible, and it is easy to measure 
in this manner planets and double stars. It is not so 
satisfactory for lunar objects. No illumination of the 
field is necessary and the micrometer does not so 
much need clock work. Sometimes the double 
image is obtained by means of a divided Barlow lens, 
or by the use of double-refracting spar. 


The fourth form of micrometer is a scale engraved 
on glass. Say eleven equi-distant lines with eleven 
others at right angles to them, whilst a diagonal 
crosses between the tenth and eleventh. The value 
of the divisions is accurately found, and measures of 
distance of considerable delicacy can readily be made. 


With either a filar, double-image, or scale micro- 
meter, a position circle may be used. Then not only 
the distance separating two objects can be measured, 
but the angle a line joining them makes 
with the meridian, can be determined. The 
bottom or north point of the field of view—with an 
equatorial mounting—is marked zero. The right 
hand, eastern or following side is marked 90°, the 
top, or south, 180°, and the left, western, or preceding 
side 270°. I have very successfully used the position 
circle without any other form of micrometer to 
triangulate portions of the moon’s surface. Equatorial 
motion is imperative. 


(To be continued.) 


\ 


94  SCMENCBIGOS SI. 


CONDUCTED BY EDWARD A, 
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Bovey TRACEY Beps.—Opinion is still divided as 
to whether these beds should be placed with the 
Eocene or Miocene formations. They censist of 
sands, clays and lignites, deposited ina plain, stretch- 
ing from north-east to south-west for a length of six 
miles, and having at its broadest part a width of four 
miles. This plain follows the course of the united 
Teign and Boyey rivers, and is surrounded on all sides 
by lofty hills ; the granite heights of Dartmoor over- 
looking the plain on the west and north-west. The 
beds appear to have been laid down in a lake, formed 
by an expansion of the two rivers. Bovey coal has 
been worked since 1714. The clay beds have been 
largely worked for pottery at Newton Abbott and 
Kingsteignton. Mr. J. Divett found that the lignite 
beds were cut off by a fault from the clay beds, giving 
a vertical displacement of not less than too feet, the 
lignite being probably the upper series. The total 
thickness is conjectured to be from 200 feet to 300 
feet. The beds were originally placed in 1863, by 
Messrs. Heer and Pengelly, with the Miocene. This 
reference has been questioned by Mr. Starkie Gardiner, 
who thought they corresponded with the Middle 
Bagshots, or the Bournemouth leaf-beds, and classed 
them as Upper Eocene. Pengelly stated that 
wherever the Hempstead Beds of the Isle of Wight 
are finally placed, there must also be the Bovey 
Tracey beds. The Hempstead Beds are now assigned 
to the Oligocene series, and presumably the Bovey 
Tracey must be also. With this classification, the 
Miocene age is unrepresented in England. Out of 
the seventy-two separate layers which were mapped 
out by Heer and Pengelly, only fifteen were found to 
contain fossils, viz., two of clay and thirteen of 
lignite. The fossils consisted of ferns (Lecopteris 
lignitum and Lastraea stiriaca), with twigs, leaves, 
and débris of Segzoda couttsiae.. In the twenty-sixth 
bed from the top, there was an abundance of seeds of 
various -kinds, including those of the gardenia. In 
the fourth bed, Heer discovered a single specimen of 
Buprestis falconeyi. In the 17-feet bed, were found 
Cinnamomum scheuchzert and C. lanceolatun. 


FORMATION OF ‘‘ PAPER” STRATA. — When 
walking along the shore recently between Shanklin 
and Luccombe, Isle of Wight, I was much interested 
in watching an operation which shows how a series of 
thin alternate layers of sand and clay may occur in a 
formation, each alternation of which may be due to a 
separate cause. The Lower Greensand cliffs there 
are partly clay and partly sand, with every conceivable 
gradation between the two. ; Water is constantly 
oozing out at various levels in the cliffs, and as a 
spring proceeds down the face of the cliffs it carries 
with it a good deal of sand in suspension. The face 
of the cliff being very irregular, the velocity of the 
fall is frequently checked, or the water sinks out of 
sight, with a result that it deposits mud all along its 
track. If the water had flowed in some quantity, and 
the supply had given out, then that which remained 
carved out a second course in the centre of the original 
mud-stream. Finally reaching the sand at the foot of 


the cliff, springs had, in many instances, given rise to. 
small streams, which, although at first sinking through 
the sand, in the course of a few hours had given rise 
to deltas, extending from four to five feet away from 
the cliff, on the surface of the sand. The stream 
divided off into a dozen small branches, having given 
rise toas many bounding banks of mud, in the centre 
of which was each miniature stream. They were, to 
all intents, like so many miniature Mississippi deltas. 
Scraping away carefully some of the mud, a layer of 
sand was found immediately beneath, which had been 
brought up by the previous tide. Below this biscuit- 
like layer of sand was another similar layer of delta- 
mud, which had been brought down from the cliff in 
the interval between the two previous high tides. 
Here, then, was an interesting example showing the 
alternate deposition of sand and clay, the former 
brought in by the sea, the latter being due to sub- 
aérial denudation of the cliff. The thickness of the 
layers of mud would depend on the strength of the 
flow of freshwater springs. In a spell of dry weather, 
water would not issue so prolifically from the cliffs, 
and if they reached the base at all, would cause the 
deposition of but thinner layers of mud. To add to 
the resemblance between these layers and some of the 
older strata, the marks were distinct upon the mud, 
where a small crab had wandered aimlessly across and 
around the “delta,” generally in circular fashion, 
with his footprints constantly crossing and recrossing 
one another. 


CoMPLEX SHELI Deposirs.—It is sometimes 
difficult to understand the assemblage of freshwater 
and saltwater shells in one and the same deposit. In 
rounding the point between Totland Bay and Colwell 
Bay, in the Isle of Wight, I picked up at random a 
handful of the beach near the fcot of the cliffs. In it 
was found shells of the genera Lemnaea, Planorbis 
Cerithium, and Natica from the Headon Beds, which 
are partly of freshwater and partly of saltwater 
origin ; also WVassa, cast up by the present sea: /elix, 
of two species, from the fields above. Let this beach 
be subjected to an indurating process, and it would in 
ages to come be not altogether easy to account for 
its origin. Some geologist of the future might ask, 
““was it of freshwater or saltwater origin, and to what 
age did it belong 2?” 


Hurron’s ‘‘ THEORY OF THE EARTH.”—Vol- 
ume III. of James Hutton’s ‘‘ Theory of the Earth” 
has been published by the Geological Society, under 
the editorship of Sir Archibald Geikie, D.C.L. 5 
F.R.S. The first two volumes were issued in 
1795- In the interesting preface by the present 
editor, we learn that the MSS. now published had 
been for more than forty years in the possession of the 
Geological Society. After Hutton’s death, in 1797, it 
passed into the hands of his biographer, Playfair, and 
afterward into those of Lord Webb Seymour, who 
referred to it in 1814 as being ‘‘nearly ready for the 
press.” On the death of the last-mentioned, it passed 
to Mr, Leonard Horner, who gave it to the society in 
1856. Although the present volume is mainly inter- 
esting from a historical point of view, it is of 
additional importance in that, as Sir Archibald shows, 
it reveals Dr. Hutton as an enthusiastic worker in the 
field, and as a most diligent observer ; removing the 
reproach Of his lifetime that he was a mere theorist. 
“Tt seems but a tardy act of justice to his fame that the 
merit of this practical side of his life-work should be 
now at last fully established.” The book consists of 
267 pages, and the editor has added a most useful 
index, not only to the present volume, but to Volumes 
I. and II. also. 
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CONDUCTED BY WILFRED MARK WEBB, F.L.S. 


(Me. Witerep Mark Wess, F.L.S., lately Editor of the 
* Journal of Malacology,’ has kindly undertaken to conduct 
the columns devoted to Mollusea, in Scrence-Gossir,.— 
Ed. S-G.) 

HELIX POMATIA IN ENGLAND.—At a recent 
meeting of the Malacological Society the Rev. 
Ashington Bullen, F.G.S., gave an account of a 
Holocene deposit at Reigate. The hills near Reigate 
are well known as one of the strongholds of /e/ix 
pomatia, a species said to have been introduced into 
this spot from Italy at the beginning of the century 
by an English nobleman, as a cure for consumption. 
It was thought by Colonel Godwin-Austen that some 
evidence as to the time during which our largest snail 
has inhabited the country might be forthcoming from 
the geological deposit alluded to, and it was carefully 
examined by Mr. Bullen. The result was that shells 
of Helix pomatia were discovered down to a depth of 
3 feet 6 inches, and below a neolithic flint scraper 
with undamaged edge. This points to the fact that 
the snail was at Reigate hefore Roman times though 
no other evidence exists that it was an English shell 
during the Roman occupation even in spite of the 
name ‘* Roman” which still clings to it. The fact 
that Helix lcortm, a nearly-allied species, is its 
Italian representative, though militating against the 
idea that Helix fomatia came at any time from Italy, 
is hardly an argument against the idea that the 
Romans brought the latter animal into this country. 
The Romans appreciated large snails as a delicacy 
like the French do now, and it would be 
decidedly easier then, if not now, to bring 
a supply from France than from Italy. It_ still 
remains that no shells of the snail which I am 
considering have been found in the Roman Rubbish 
Heaps, and the flint weapon at Reigate may have been 
washed into its present position in comparatively 
recent years. lence, if e/?*x fomatia is not to be 
considered indigenous or a relic of Roman appetites, 
we must find some new explanation, and probably in 
such case the introduction was made from a 
gastronomic point of view. It would be interesting to 
know whether the monks of old, who looked so well 
after their ‘‘inner man,” shared the liking of Ben 
Jonson for the ‘* Apple” snail. I have before men- 
tioned a rumour, when recording the only locality 
for this molluse in Essex, which is near the site of an 
old priory, that the monks introduced it into the 
country. —Mil/red Mark |WVebb. 


PROTECTIVE RESEMBLANCE IN CLAUSILIAE.— 
Mr. Boycott not long ago collected a number of facts 
inSCIENCE-GossiPp(S.-G.;N.S., Vol. iv., p. 161, ete.), 
which bear upon the variation and colouration of our 
non-marine mollusca. In discussing these he throws 
a doubt upon the theory suggested by Mr. Miller 
Christy (Proc. Essex Field Club, Vol. iii., p. 92), with 
regard to some Clausiliae, and by the present writer 
(S.-G., N.S., Vol. ii., p. 227) in connection with 
another species—namely that the spiral shells of these 
species imitate in appearance the shrivelled bud-scales 
of the trees in their habitats. Biologists are often 


accused of seeing what other people cannot, but this 
is equally applicable to the exponents of art, as 
instanced by the tale of Turner, who when some 
critic stated that he had never seen in Nature such a 
sunset as the great master had painted, answered 
simply, ‘*Don’t you wish you could.” Again, a 
naturalist is sometimes met by an insinuation from his 
fellows, that he sees what he hopes, or wants to see, 
and it is true that there is a need of caution when a 
worker is wrapped up in his subject, lest he should 
unwittingly magnify small points to the advantage of 
his own theory and the detriment of anothers. The 
interpretation of the uses of colour and form to 
living beings is specially open to criticism of this 
kind, as evidence in proof of a particular explanation, 
where it is possibleto obtain any, can only be 
produced after long and careful collecting of facts. 
No fresh point can be raised at present with regard 
to the case of the Clausiliae, but Mr. Boycott gives a 
reason for his doubts, and one would fain criticise 
this. He says that if it be a genuine case ** one would 
expect to find C/awsi//a habitually living in situations 
where it would be among the objects, to which it has 
a resemblance ” (S.-G., Vol. v., p. 227). In contrast 
to this and a previous statement that the species with 
the exception of C. volphii ** are not very geophillous,” 
the following little table is presented, showing habitats 
noted among those given in their books on land and 
freshwater shells by half-a-dozen authorities upon the 
subject taken at random. 


Clausilia | Claustlia | Clausili 


HoAtithior | Claustlia 
: * | biplicata. | laminata. rolphit. bidentata. 
| _ ee > = 
Gael Woods | Decayed | Moss and Under 
4Y-  Jand hedges| leaves. stones. stones. 
| 
= = eS ao a | 
- ie pe i 
Gann Roots of | Roots of i U nder a Gages 
Jefferys old willow trees, stones an Tenet 
emerys: | trees. {dead leavesidead leaves.|  * : 
Lavell Roots of | Decayed Dead Under 
Reeve. | shrubs. leaves. leaves. | stones. 
| yy !On trunks Roots ofiv y 
Tate Under |* Ohta Under 
CARD are osier. ” 2 ones. 
largeosiers| after rain.| leaves. SWE 
== se as = eos 
Roots of Dead Under 
Rinne willow | leaves, on) stones, Under 
immer. | trees and fallen moss,dead | stones. 
| moss. branches. lea 
| Under Und 
“i stone er 
Lionel Roots of | Roots of |, Stones, Piet Tana 
Adams. willows. | trees, | Imost sub-| 5 ee y 
| | terranean. MOSS: 


This may show either how easy it is for one’s 
own uncorroborated observations to lead one astray, 
or how writers can perpetuate a mistake. Taking 
however into consideration that Clausiliae are 
so widely spread, it is not likely that the authors 
went outside their own experience for  infor- 
mation as to the habitat. That the ground is a 
favourite spot for Clausiliae is the unanimous verdict, 
and in many cases where these snails are found on 
tree trunks, they have crawled up from below after rain, 
such occurrences being mentioned as a guide to easy 
collecting. I have found any number of C. d7plicafa 
upon the ground, and often mistook bud-sheaths for 
shells. While in the locality for C. ro/phiz, which I 
discovered in Surrey (S.-G., June, 1877), I came 
across this and the two other species within a square 
foot of soil surface.— Vilfred Vark IWebo. 
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CORRESPONDENCE. 


Ar the suggestion of several correspondents we open with 
this volume a department in which our readers may address 
the Editor in letter form. We have pleasure in inviting any 
who desire to raise discussions on scientific subjects, to 
address their letters to the Editor, at r10, Strand, London, 
W.C. Our only restriction will be, in case the correspondence 
exceeds the bounds of courtesy; which we trust is a matter 
of great improbability. These letters may be anonymous. 
In that case they must be accompanied by the full name and 
address of the writer, not for publication, but as an earnest 
of good faith. The Editor does not hold himself responsible 
for the opinions of the correspondents.—Zd. S.-G. 


SCIENCE APPOINTMENTS. 
To the Editor of SCLIENCE-GOSS/P. 

Sir,— I quite agree with the remarks of your 
correspondent ‘‘ Minus B.Sc.” (az/e. p. 63) concern- 
ing the difficulty of obtaining a post in some branch 
of Natural Science, after taking the B.Sc. degree. I 
graduated in Zoology, Botany and Geology, obtaining 
honours in each, but have been unable to obtain an 
appointment in any of my special subjects. At pre- 
sent I have a fairly comfortable post as science master 
in a school, where the chief subjects I have to teach 
are chemistry, physics and mathematics. I have 
known of others with degrees who have been placed 
in the same position, and have taken similar posts 
while waiting for something more congenial. 

From these facts I should like to point out, (1.) So 
few are the appointments in Natural Science that any- 
one who graduates in Science, should always have 
something else upon which to fall back, if necessary. 
(2.) I do not think there is usually much difficulty in 
obtaining teaching employment with the B.Sc. 
degree ; the subjects required for the Intermediate 
B.Sc. fully provide for this. (3.) Though in all 
probability there is more pleasure and culture to be 
derived from the study of the Natural sciences, yet 
Chemical and Physical Science have a greater 
economical and commercial value, and so in the end 
are undoubtedly more profitable. 

Yours, etc., 
B.Sc. 
NOTICES OF SOCIETIES. 

Ordinary meetings are marked +, excursions * ; names of 
persons following excursions are ofConductors. > Lantern 
Illustrations. 

-Grotocists’ Association OF Lonpon, Excursions. 

Aug. 3-9.—*Derbyshire: Peak Forest—Headquarters at 
Matlock Bath. One night at Castleton. H. 
Arnold Bemrose, M.A., F.G.S., Dr. Wheel- 
ton Hind, F.G.S., and J. Shipman, F.G.S. 

Frederick Meeson, Chairman, Excursions Committee, 

29, Thurloe Place, South Kensington, S.W. 
Nortu Lonpon Naturat History Society. 
Aug. 3-—t Primitive Man in Britain. F. H. Harvey. 
0 7.—*Eynsford. A. U. Battley. 


“5 17.—+Some Microscopic Objects. F. P. Smith. 
26.—*Lambourn. S. Austin. 


SELBORNE SocieTy—Croypon anp Norwoop BRancu. 


Aug. 19.—*Belmont, Woodmansterne, and Chipstead. 
Sep. 16. —*Mitcham Common to River Wandle. 


YORKSHIRE NaTuRALists’ Union. 

Aug. 5-7.—*Stokesley. 

Sept. —*Fungus Foray, Campsall Woods. 
Oct. —t+Annual Meeting at Harrogate. 


NorrinGHam Natrurat Science RamBiinG CLus. 


Aug. 12.—*Botanical Section. Bestwood and Redhill. 
eS 26,—° Geological Section. Annual Excursion, Newark. 
hipman, F.G.S. 
NaTuRAL History anp PHILosoPHICAL 


TUNBRIDGE WE 

Society. 

Aug. 12.—*Bidborough and Leigh (with Southborough 
Field Club). Mr. Freer. 


Sept. 2.—*Pembury and the Borough Waterworks. 
H. S. Roberton. 
A 30.—(?)*Fungus Foray. R. R. Hutchinson. 


Hon. Sec., RK. R. Hutchinson, 28, Princes Street, 


Norru Kenr Natura History Sociery. 
Aug. 5:—* Field Ramble. 
Ps 9.—tIndustries of Animals. G. J. Sherville. 
50 23.—+Pocket Box Exhibits, Thos, W. Boown, Hon. 
See., St. John’s Schools, Wellington Street 
Woolwich. 
PRESTON SCIENTIFIC SOCIETY. 
Aug. 26.—Morecambe and Heysham. Mr. R. Bee. 


IMPORTANT NOTICE. 


The Proprietor of ScrENCE-GossrP having decided 
to manage the business department from indepen- 
dent offices at i110, Strand, London, W.C., all 
subscriptions, advertisements and payment for ad- 
verlisements must in future be sent to that address, 
and no longer to the Nassau Press, which latterly 
managed the commercial department for the pro- 
prietor. 

SUBSCRIPTIONS (6s. 6d.) for Vol. VI. are now due. 
The postage of SCIENCE-GossIP is really one penny, 
but only half that rate is charged to subscribers. 


NOTICES TO CORRESPONDENTS. 


To CORRESPONDENTS AND EXCHANGERS.—SCIENCE-GOSSIP 
is published on the 25th of each month. All notes or other 
communications should reach us not later than the 18th of 
the month for insertion in the following number. No com- 
munications can be inserted or noticed without full name 
and address of writer. Notices of changes of address 
admitted free. 


SuBSCRIPTIONS.—Subscriptions to Screncr-Gossip, which 
may commence with any number, at the rate of 6s. 6d. for 
twelve months (including postage), should be remitted to 
the Office, 110, Strand, London, W.C. 


Tue Editor is not responsible for unused MSS., neither 
can he undertake to return them, unless accompanied with 
stamps for return postage. 


ANSWERS TO CORRESPONDENTS. 

D.D. (York).—Page's Advanced Geology was recently 
revised by Prof. ‘Lapworth. Published by Blackwood. 
See also Bird’s Advanced Geology (Longmans) and Davis’ 
Elementary Geology (Collins), rewritten by Professor 
Boulger. 

EXCHANGES. , 

Norice.—Exchanges extending to thirty words (including 
name and address) admitted free, but additional words must 
be prepaid at the rate of threepence for every seven words 


or less. 
Orrerep, C. M. & Lias Fossils; for:—Fossils, books, or 
scientific apparatus. T. Stock, Frome Hill? Radstock. 


ConcHoLocicat or Geological Imitation Rosewood Cabinet, 
Drawers, 1gin.  2qin. 1in., plate glass case. Offers, 
wanted shells recent or foss Hugh Findon, 58, Carleton 
Road, Tufnell Park, London, N. 


Wan TED, Specimens of Argas 7eflexus from British pigeons 
or fowls in exchange tor Australian species, or other Colonial 
ticks, unmounted preferred. R. T. Lewis, 4, Lyndhurst 
Villas, Ealing, W- 

Wirnerinc’s British Botany, Scrence-Gossip, 1872, 
British Butterflies, Duncan, or Physical Geology of Great 
Britain, in exchange for small water tortoises or offers. 
W. H. Gaze, 42, Stafford Street, Norwich. 


Diprera.—! am anxious to obtain Diptera, simply pinned, 
not set; will supply pins. Named Diptera, Coleoptera, or 
Lepidoptera offered in exchange. E. Brunetti, 352, Strand, 
London, W.C. 

BRA AND COLEOPTERA. —5,000 Duplicates for 
nieeeeieame rare. Send offers. P Cc ARNE Volga, 
South Dakota. 


LepIpoPpTERA AND Pranrs.—Native and exotic. Botanical 
specimens from all localities desired, S. R. Carter, 665, 
Huron Street, Toronto, Canada. 

OrruopreraA.—Wanted, Tettigidae, in view of preparing a 
monograph of this group in North America and West Indies. 
Dr. J. L. Hancock, 3148, Indiana Avenue, Chicago, Ill., 
U.S.A. 

British marine shells wanted in exchange for foreign 
shells, also small rectangular glass-topped boxes for scientific 
and other books. C.S. Coles, Hoe Moor House, Hamble- 
don, Hants. 


SCIENCE-GOSS/P. 


WATKINS & DONCASTER, 


Naturalists and Manufacturers of Entomological Apparatus and Cabinets, 


ee 


N.B.—For Excellence and Superiority of Cabinets and Apparatus, references are permitted to aistinguished 
Patrons and Colleges, & ce. Catalogue (66 pp. ) sent post free on application, 


Plain Ring Nets, Wire or Cane, including stick, 1s. jd., as., as.6d. | Taxidermist’s Companion, z.¢., a pocket leather case, containing 
Folding Nets, 3s. 6d. and 4s. most useful instruments for skinning, 10s. 6d. 

Umbrella Nets (self-acting), 75. Scalpels, 1s. gd. ; Label Lists of Birds’ Eggs, ad., 4d., 6d. 

Pocket Boxes, 6d.; corked both sides, od., 15. and is, 6d. | Scissors, per pair, 2s. Setting Needles, 3d. and 6d. per box. 
Zine Relaxing Boxes, od., 18., 18. 6d., and 2s, Coleopterist’s Collecting Bottle, with tube, 1s. 6d., 1s. 8d. 

Nested Chip Boxes, 4 dozen 8d., 18. od. gross. Botanical Cases, japanned double tin, 15. 6d., 2s. od., 38. 6d., 48. 6d. 
Entomological Pins, mixed, 18. 6d. 02. Botanical Paper, 1s. 1d., 18. 4d., 18. od., 28. ad. perquire. [7s. 6d. 
Sugaring Lanterns, 28. 6d. to 10s. 6d. Insect Cases, imitation mahogany, 2s. 6d. to 115. 

Sugaring Tin, with brush, 1s. 6d., 2s. Cement for replacing Antenne, 6d. per bottle. 

Sugaring Mixture, ready for use, 1s. od. per tin. Forceps for removing insects, 1s. 6d., 2s., es. 6d. per pair. 

Mite Destroyer (not dangerous to use), 1s. 6d. per Ib. | Cabinet Cork, 7 by 34, best quality, 1s. 4d. per dozen sheets. 
Store Boxes, with Camphor Cells, 2s. 6d., 4s., 5s. and 6s. : Pupa Diggers, in leather sheath, 1s. 9d. Insect Lens, rs. to 84. 
Ditto, Book Pattern, 8s. 6d., 9s. 6d., and ros. 6d. Glass Top and Glass Bottomed Boxes, from 1s. 4d. per dozen. 

Setting Boards, flat or oval, 1 in., 6d.; rhin., Sd.; rZin., od.; 2in., Label Lists of British Butterflies, ad. 

rod. ; adin., 18.5 gin., 1s. ad.; ghin., rs. 4d.; qin., 1s. Ode; Ditto Land and Fresh-Water Shells, ed. 

4tin., rs. 8d.; sin., 15. rod. Complete set of 14 boards, 10s. 6d. Egg Drills, 2d., 3d., 1s.,; Metal Blow Pipe, 4d. and 6d. 
Setting: Houses, 9s. 6d. and 11s. 6d., with corked back, 14s. Our new Label List of British Macro-Lepidoptera, with Latin and 
Zine Larva Boxes, od., 15. Brass Chloroform Bottle, 2s. pngiay ALPS 1s. 6d. Our new Catalogue of British Lepidop- 


Breeding cage, 2s. 6d., 45., 55., and os et | ies numbered, 1S. ; or on one ride for Labels, 2s. 


Adi Articles enumerated are kept in stock air can be sent immediately on receipt of order. 


The “DIXON ’* LAMP NET (invaluable for taking Moths of Street Lamps without climbing the lamp posts), 2s. 6d. 
CABINETS. Special Show Room. 


The following are the prices of a few of the smaller sizes; for measurements and larger sizes see catalogue. 
Minerals and Dried Minerals and Dried 


Insect. - Eggs. Plants, Fossils, &c. Insect. Eggs. Plants, Fossils, &c, 
4 Drawers ....-. 138) 6d. .... ras. od. tos. 6d, 8 Drawers ... Pe eRe wivtancisists ON iventestes = eae Gas 
6 Drawers «..... ,178.6d. .... 165. 6d.. .. od. * | so Drawers ... 7] ASU UA 56s... Pe aS 


A LARGE STOCK | OF INSECTS’ AND BIRDS’ EGGS. 
Birds, Mammals, &c., Preserved and Mounted by First-class Workmen. 


36, STRAND, W.C. (Five Doors from Charing Cross). 


THe Automatic CycLostTYLe. 


THE LATEST IMPROVEMENT IN DUPLICATING APPARATUS. 
FURTHER IMPROVEMENTS JUST MADE. 


For printing Reports, Speci- | EDITOR OF 
fications, Price Lists, &c., itis | 
invaluable and soon repays its - 4 
Aa *S We can well 


A FEW ADVANTAGES. | (728 70 rena 


| or other do 


‘(SCIENCE COSSIP” Says cleaner. One inking suffices 
(MAY, 98, No.) for 100 to 200 copies, hut 2,000 
ons . copies may be taken from one 
recommend this Machin stenc:l. 
iis 4.—Equally adapted for re- 
producing written or type- 
Written matter. 
5-—Great speed in taking 
copies. It is only necessary 
to turn a handle which lifts 
and lowers the frame, and time 
is gained by having a less 
| number of re-inkings. 
6.—The difficulties. which 
frequently arise in the working 
of other duplicating apparatus 
entirely dispensed with in the 
CYCLOSTYLE. 


1. -No skill required. The | 
work being done by the | 
Machine automatically, a 
novice can at once obti ain per- 
fect copies. 

2.—Great uniformity of 
copies. The pressure being 
constant and regular, the 
a are all alike. 


.—The process of re-inking | 
is” Semede much easier and 


COMPLETE OUTFIT FOR REPRODUCING HANDWRITING. 
Octavo size, &3 10s. 5 (uarto size, &4 15s. 3 Foolscap size, £5. 


Extras for Reproducing Typewriting: Octavo size, IOs. Ga. § (Quarto size, Hs. Gd. § Foolscap size, 12s, Gd. 5 
Fitted with Unmeltable Rollers for Hot Climates, £1 Is. extra, any size up to F ‘oolsc ap. 


To those requiring a cheaper process, “less easy of mianipulation; the following is suitable :— 


THE ‘‘NEO-CYCLOSTYLE”’ HAND-ROLLER PROCESS. 


Prices from 25s. Unmeltable Rollers for Hot Climates supplied at an extra cost. 


THE CYCLOSTYLE COMPANY, 34, SNOW HILL, LONDON, E.C. 


a ans 


| 
] 


HICWS’S famous Students Michostone” 


Xi SCIEN CE- GOSSIP. 


JOHN J. GRIFFIN & SONS, LD, 2s 
Chemical, Philosophical, and Photographic Inst nine Makers. — 
MAKERS TO aun ADMIRALTY, WAR DEPARTMENT, INDIA & COLONIAL GOVERNMENTS~ = iS) 


PHYSICAL AND GHEMICAL APPARATUS OF EVERY DESCRIPTION. 
HOLLOWAY’S PATENT GAS FURNACE 


WITH GRIFFIN’S RADIAL BURNER. 


Most Powerful and Reliable. NO BELLOWS! NO GAUZES! NO SMOKE! 


CHEMICAL NEWS, September 23, 1808, p. 157 :—“ Suitable for all the ordinary work of a laboratory, the 
various improvements in its construction also greatly facilitating the work done with it. 


This Furnace, in addition to its cheapness, possesses several advantages over other reyertortnogn laboratory gas furnaces. The 
body is separate om the base, w: yhich extends forward, and forms,a omenanlt stand for hot crucibles, etc., and for the furnace doors. 
The material of which it is made is such that although, like all internally-fired gas furnaces, it will crack, the crack i is usually a single 
one, which can be readily closed up if desired, with fireclay. 


Full particulars of above, or complete General Gatalozue: on application. 


20-26, SARDINIA STREET, Lincoln’s Inn Fields, LONDON, W.C. 


JAMES J. HICKS, 8,9, «10, Harton GarpeNn, Lonpow, 


SCIENTIFIC INSTRUMENT MAKER TO THE WAR OFFICE, 
INDIA OFFICE, ADMIRALTY, &c. © 


IS SOLE MAKER OF THE NEW 
PATENT 
OW ATKIN 7? 
MOUNTAIN UNIBIIOMD) BAROMETER. 


THE only Aneroid ‘dpe can be thrown in and 
out of action as required, and which, when 
out of action, is absolutely impervious to the 
influence of variations in atmospheric pres- 
sure. Travellers and Surveyors will now be 
\ able to ascertain cor7ect altitudes ow ing to 
¥\ the marvellous accuracy of this Instrument, 
which is described atleneth by Mr. WaympErR, 
“lR) the distinguished Alpine climber, in the 
“ Tintes”’ of December 17, 1898. 

It is made in Aluminium for lightness, in 
either g-inch or 44-inch sizes, with Sling 
Leather Case. 


SOLE MAKER 
PATENT 


PRICES : } 
Scale to Scale to fi 
5,000 feet .. £5 5S. 15,000 feet .. £5 15s. 
10,000 ,, nee 10s. 20,000 ,, .. £6 OS. 


(Right-hand Illustration) 

With A Eyepiece, Double Mirror, Brass Slipping Stage, Sliding Draw Tube 2 in. 
long, 1 Objective dividing }, } and x inch, Coarse and Fine Adjustment, Liye 
Cage, Forceps and Condenser, in neat Mahogany Cabinet, with lock and key. 
Price, £3 15s. Od, 

MAKER of all kinds of Standard Barometers and Thermometers. 
Illustrated Price Lists FREE on Application. 


Lonpon : Printed by the Borotry Press, Limirep, Sweedland Court, Bishopsgate Street, and Middlesex Street, E.C. 


